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ABSTRACT

The purpose of this pilot study was to determine the feasibility of a
paraprofessional-led multifaceted six-week nutrition education program and to explore
the diabetes-related health and behavioral outcomes in adult African Americans of lower
income and lower educational levels who have been diagnosed with type 2 diabetes.
The Quasi-experimental design consisted of a control group and an experimental
group with pre and post-test administration. The groups were pre-assigned by their
participation in the Racial and Ethnic Approaches to Community Health (REACH) 2010
program of Charleston County, South Carolina.
The nutrition education intervention consisted of a total of six lessons conducted
by a Clemson Extension paraprofessional. The From MyPyramid to the Plate curriculum
consisted of three lessons developed by the researcher and three lessons and recipes from
the Dining with Diabetes program developed by the Extension Service at West Virginia
University. The recipes were used for the cooking sessions.
Both groups were administered pre-test surveys using the following instruments:
1) Diabetes Care Profile (DCP) (demographic questions) – Michigan Diabetes Research
and Training Center Demographics, Health Status, Education and Advice Received,
Understanding, and Support; 2) Lifestyle Questionnaire (history section) – American
Diabetes Association and American Dietetic Association. Both groups were also
administered three pre-test and post-test surveys consisting of: 1) Knowledge, Attitude
and Practice Survey (KAP) – a combination of the From MyPyramid to the Plate and
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Dining with Diabetes surveys; 2) Diabetes Empowerment Scale - Short Form (DES-SF)
survey and 3) Diabetes Attitude Scale-3 (DAS-3) survey – both from the Michigan
Diabetes Research and Training Center.
To compare percentages of pre-test Diabetes Care Profile demographics and
Lifestyle history survey questions between the experimental and control groups, a Chisquare test was used. To compare mean pre and post-test scores of the Diabetes
Empowerment Scale-SF, the Diabetes Attitude Scale-3, and KAP survey questionnaires;
and to compare experimental and control groups, an Analysis of Variance (ANOVA) was
used to compare all four groups, with Fisher’s Least Significant Difference (LSD) to
compare the specific group means to each other.
Results from this study suggest that the paraprofessional-led model of nutrition
education is an effective way to improve important health measurements by increasing
the participants’ sense of self empowerment in the self-management of diabetes.
Improvement in these health measurements may lead to a decrease in related health
complications which in turn will lead to a decrease in diabetes related healthcare costs to
the individual and the community.
Additionally, further development and validation of educational materials that can
be taught through the paraprofessional model would prove useful in reaching the more
rural areas with limited resources and limited access to medical care. This model of
teaching has been proven effective in relating to the individual on a peer to peer basis
while providing sound nutrition education to improve health outcomes.
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CHAPTER ONE
INTRODUCTION AND LITERATURE REVIEW
Introduction
Diabetes Mellitus (DM) is a chronic disease characterized by elevated fasting and
post-prandial blood glucose levels. DM is the sixth leading cause of death in the United
States. In recent years mortality from diabetes has been increasing (www.cdc.gov, 2005).
The American Diabetes Association (ADA) estimates 20.8 million people have
diagnosed diabetes of which 90 to 95 percent is type 2 diabetes. About one-third (6.2
million) of all people with type 2 diabetes are unaware that they have the disease
(American Diabetes Association, 2008). Type 2 diabetes is associated with obesity,
advanced age, family history, physical inactivity, ethnicity, and socioeconomic status
(Robbins et al., 2001). Uncontrolled diabetes can lead to many complications. Dr. Frank
Vinicor, director of CDC’s diabetes program (until 2007) stated “diabetes is the leading
cause of adult blindness, lower-limb amputation, kidney disease and nerve damage. Twothirds of people with diabetes die from a heart attack or stroke (www.cdc.gov, 2005).”
Prevalence of type 2 diabetes varies with ethnicity, with African Americans and Mexican
Americans having a 1.6-1.8 times greater risk when compared to Caucasians
(www.cdc.gov, 2005; Mokdad, 2001). The incidence of diabetes in African American
women is greater than that of Caucasians or Hispanic women, one in four African
American women over age 65 will be diagnosed with diabetes (ADA, 2007).
Socioeconomic status (SES) affects the prevalence of diabetes with variability within
populations (Robbins et al., 2001). According to the CDC (2005) the cost of diabetes in
the United States is approximately $132 billion each year with $92 billion in direct costs
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and another $40 billion in indirect costs associated with workforce loss. The American
Diabetes Association reported in Diabetes Care March 2008, the national burden of
diabetes may is estimated at $174 billion in 2007 (ADA, 2008).
Diabetes as a Health Problem
The prevalence of diabetes in the United States is now at epidemic proportions
rising by 33% from 1990 to 1998 and another 6% from 1998 to 1999 (Mokdad et al.,
2000, 2001). In 2005, the prevalence for all ages was estimated as 20.8 million, with 14.6
million diagnosed and 6.2 million undiagnosed. This represents 7% of the population.
Individuals diagnosed with diabetes who are 20 years or older, account for approximately
20.6 million individuals (9.6%), while those ages 60 years or older represent 10.3 million
(20.9%). Diabetes affects men and women ages 20 years and older at similar rates, 10.5%
and 8.8% respectively (www.cdc.gov, 2005). Approximately 2.7 million or 11.4% of all
African Americans greater than 20 years of age have diabetes and about one-third are
unaware of this condition. African Americans, male or female, are twice as likely to
develop diabetes as Caucasians (http://www.niddk.nih.gov). Diabetes prevalence is 6% of
white males, 5% of white females, 11% of African American males, but African
American females over age 55 are at greatest risk with one in four at risk for developing
diabetes (www.diabetes.org). The incidence of diabetes in the United States in 2005 was
approximately 1.5 million new cases in people 20 years of age or older. However,
according to numbers released by the American Diabetes Association (2008), these
numbers have significantly increased.
In 2005, South Carolina ranked second-highest of the 50 states in cases of
diagnosed diabetes. Approximately 9% (280,000) of adults, over 18 years of age, are
2

aware that they have diabetes with an additional 140,000 unaware for a total of 320,000
people in South Carolina who have diabetes (Diabetes Initiative of South Carolina, 2005).
Pre-diabetes or impaired glucose tolerance is a precursor for type 2 diabetes and it is
estimated that approximately 15.6% (468,000) of people in South Carolina meet these
criteria. In South Carolina, the total number of persons with diabetes and pre-diabetes is
approximately 800,000 adults. It is predicted that these adults are at risk for developing
long-term complications associated with elevated glucose levels and that two-thirds will
die of heart disease or stroke. In 2002, 1,114 people died of diabetes in the state of South
Carolina and another 2,000 died from diseases associated with diabetes (Diabetes
Initiative of South Carolina, 2005). Rural (population less than 25,000) African
Americans are 57% more likely to die from diabetes than rural whites while very rural
(population less than 10,000) African Americans are 70% more likely to die from
diabetes than very rural whites. South Carolina consists of 18% very rural, 29% rural and
71% urban areas with the rural and very rural areas having a greater proportion of
African Americans (www.ors2.state.sc.us/rural_health.asp).
Health Disparities and Socioeconomic Status
In addition to the risk factors including obesity, ethnicity, behavioral factors, diet,
physical inactivity and ethnicity, socioeconomic factors also play a role in developing
chronic diseases such as diabetes (Robbins et al., 2001). Data from the National
Longitudinal Mortality Study show a strong relationship between diabetes mortality and
family income. In 2001, the prevalence of type 2 diabetes was 7.9% (Mokdad et al.,
2003), and those making <$15,000/year having a three-fold greater risk when compared
to those making >$50,000/year (BRFSS, 2000). For women, the death rate from diabetes
3

was 3 times greater when the median income of the family was less than $10,000 per year
as compared to families with incomes greater than $25,000 per year. For men, the death
rate was 2.6 times greater in the lowest income group (less than $10,000/yr) as compared
to the highest income group (greater than $25,000/yr). In South Carolina, results from the
Diabetes Initiative of South Carolina revealed that 9% of individuals with diabetes are in
the $15,000-$24,000 income range and 17% have incomes less than $15,000
(http://www.diabetesinitiative.org). In 2007, according to the American Diabetes
Association, the total estimated cost of diabetes was $174 billion. The breakdown of
expenditure was as follows: 50% related to hospitalizations, 9% for to physician office
care, 11% for retail prescriptions associated with complications and 12% for diabetes
medications and supplies. A person diagnosed with diabetes will incur medical costs in
the amount of approximately $6,649 and will have 2.3 times higher medical costs than
someone without diabetes. Indirect cost associated with workforce losses total 31.3
billion dollars for lost productivity, absenteeism, and disease-related disability (ADA,
2008). The Institute of Medicine reported in 2002 that there are significant disparities in
the quality of health care received by patients with diabetes based on their socioeconomic
status, and that access and usage of health care services varied with socioeconomic status
(Mullins et al., 2005).
Health

disparities

are

described

by

Healthy

People

2010

(www.healthypeople.gov) as differences in disease prevalence or treatment by gender,
race, education level, income, sexual orientation or geographic location. The Institute of
Medicine reported in 2002 that healthcare disparities existed for minorities despite the
medical diagnosis or geographical location for treatment and regardless of insurance,
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income, or education status (Mullins et al., 2005). Chin, et al. (1998) studied patients with
diabetes receiving Medicare and identified health disparities among African Americans,
women, patients with less than a high school education and the elderly. Overall, ethnicity,
race and education level affected the patients’ frequency and quality of care (Mullins et
al., 2005, Chin et al., 2000).
Diabetes Education Programs and Trends
Numerous diabetes education programs have been developed and implemented
with varied success. One type of educational program has included the use of community
health advisors or paraprofessionals to provide peer to peer teaching in the lay
community. Holtrop, et al. (2002) emphasized the important role of nutrition education
in diabetes management and stated that this type of educational program can be
successfully implemented into food and nutrition classes taught by trained
paraprofessionals. In lower income areas where the resources are limited and the risk is
higher for diabetic complications, the trend in diabetes care has moved toward selfmanagement, shifting the responsibility of improving blood glucose levels from the
health care provider to the person with diabetes. A few programs have targeted dietary
management within the concepts of self-management of diabetes by training
paraprofessional nutrition educators to work in government supported programs and
deliver the educational curriculum to the public.
The Racial and Ethnic Approaches to Community Health (REACH) 2010
Diabetes Coalition was established in 1999 and is a community based outreach program
funded by the CDC through a grant coordinated by the Diabetes Initiative of South
Carolina at the Medical University of South Carolina. The coalition is designed to
5

eliminate racial and ethnic health disparities in the approximately 13,000 African
Americans in Charleston and Georgetown counties in South Carolina who have been
diagnosed with diabetes. The coalition provides education through community health
advisors and has made progress in reducing the risk factors and complications of diabetes
in this population. Two years after the program began, the reduction in health disparities
were as follows: the incidence of annual A1C testing improved by 21%, the incidence of
annual eye exams improved by 22%, the incidence of annual lipid profiles improved by
15%, and blood pressure control improved by 11%. There was no significant difference
for clinical diabetes education or nutrition education and no significant change in A1C
levels over the two year period (Jenkins et al., 2004).
The Cooperative Extension Service, initiated in 1914, is a program administered
in every state by land grant universities to provide non-credit, research-based education
to help people build the knowledge, skills and behavior changes to improve their lives.
The basic structure is a tripartite: local partners are county governments; state partners
are the land grant universities; and the federal partner is the United States Department of
Agriculture, Cooperative State Research, Extension and Education Service (CSREES).
The programs target the areas of nutrition and health in low income and low literacy
populations (http://www.csrees.usda.gov/nea/food/efnep/efnep.html).
In 1968, the Cooperative Extension launched The Expanded Food and Nutrition
Education Program (EFNEP), which is a federally funded education program to serve
low income families in the areas of nutrition and food safety education. EFNEP now
operates in all 50 States and in the U.S. territories serving over 25 million low-income
individuals and is implemented through land-grant universities. The purpose of EFNEP is
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to provide assistance to low-income families to improve their diets by training local
paraprofessionals to work in target communities to teach the principles of normal
nutrition and food safety. This program has been successful in motivating clients to make
positive behavior changes in the areas of food selection, food safety, food preparation,
meal planning and shopping (http://www.csrees.usda.gov/nea/food/efnep/efnep.html).
In South Carolina, EFNEP was established in 1969 and serves over half a million
individuals today. Currently, the nutrition education sessions consist of twelve lessons
based on the MyPyramid Food Guide and the Dietary Guidelines for Americans. The
impact of the paraprofessional model can be seen in the survey results from 2006.
Ninety-four percent of participants showed an improvement in one or more nutrition
practices and 93% improved in the area of food resource management and 73% improved
in food safety (www.clemson.edu/efnep/impact.php).
One advantage of the paraprofessional model is the lower cost of the educational
intervention and the cost saving to the participants. Burney, et al. (2002) of the Tennessee
Agricultural Extension Service conducted a cost-benefit analysis of an EFNEP nutrition
program conducted by a trained paraprofessional. The program consisted of two
experimental groups and one control group. The groups consisted of 371 women enrolled
in the EFNEP program. They completed behavioral surveys, 24 hour recall and either
estimated grocery cost from recall or kept grocery receipts for 6 months. The two
experimental groups received the nutrition educational intervention. At the end of the
prospective study, the cost was determined for the program implementation and for the
participant pre and post-intervention. For the six months, the cost per participant was
$388. The participants reported a decrease in grocery cost and a decrease in the number
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of times they ran out of food at the end of the month. The results also showed an
improvement in key nutrient intakes.
A retrospective study was conducted on the cost-benefit of a nutrition education
program implemented by trained paraprofessionals in the Virginia EFNEP program
during 1996. Pre and post-data consisting of food intake records, demographics, and food
related behaviors, was collected on 3100 men and women participants. The results
demonstrated a positive cost-benefit analysis favoring the use of trained paraprofessionals
in nutrition education for the lay community (Rajgopal, 2002).
Cason, et al. (1999) conducted a study to determine the effectiveness of the
paraprofessional model by assessing the teaching style and personality traits of the
paraprofessional with program effectiveness. Forty-one female EFNEP paraprofessionals
in South Carolina were studied by completing a 44 item Principles of Adult Learning
Scale (PALS), 37 of the paraprofessionals completed the survey and scored an average of
89.7 which demonstrates a teacher-centered style of teaching. They also completed the
Myers-Briggs Type Indicator to assess personality traits. The participants were assessed
by data from the 1997 Adult Enrollment form which assesses demographic and
behavioral data related to nine areas of nutrition/food related practices. The results
demonstrated that participants showed a greater improvement in behavioral changes
when the paraprofessional scored highest in the teacher-centered style of teaching and in
the highest scores for extraversion personality type.
Holtrop, et al. (2002) conducted a randomized controlled trial in rural Northern
Michigan to assess the effectiveness of a 6 week paraprofessional-led nutrition education
program and assess the participants’ health behaviors and attitudes in relation to diabetes.
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There was no significant difference in mean A1C levels or body mass index (BMI) values
between the experimental and control groups pre and post. Another finding of the study
was the participants’ belief that they could eat a low fat diet, eat three meals a day and
that the control of their diabetes was dependent upon them. The study also incorporated
the use of the cooperative extension program in teaching diabetes education which made
it cost effective to implement in the community.
Another study that utilized the services of the cooperative extension was
conducted by Kaiser, et al. (2003). The study assessed the educational needs and beliefs
of 28 low-income adult Latinos with regards to diabetes and the cause of the disease.
Focus groups were used to collect information. Sixty-four percent believed stress caused
diabetes, obesity 21%, fatty foods 21%, sugar/soda 21%, unbalanced diet 11% and 3%
believed medications cause diabetes. Based on these findings, Kaiser et al., developed a
curriculum to meet the needs of low income Latino population.
Attitudes and Beliefs
The Health Belief Model and the Theory of Reasoned Action focus upon the
impact of attitudes and beliefs on measurable clinical outcomes (McCord et al., 1995).
The Social Cognitive Theory attempts to explain how people develop and maintain
behavioral patterns. This theory is often used in the development of health education
curriculum and addresses cognitive and emotional aspects of behavior change by
observing the interaction of environmental factors, personal factors, and behavior
(Bandura, 2001). Attitude is defined as a complex mental state involving beliefs, feelings,
values and dispositions to act in certain ways (www.wordnet.princeton.edu). Belief is the
psychological state in which an individual is convinced of the truth of a proposition
9

(www.wordnet.princeton.edu). The health attitudes and beliefs of the patient are an
important factor in determining the outcomes from an intervention and may be influenced
by cultural beliefs and socioeconomic status (Rose et al., 2002). Several studies have
evaluated the factors that affect patient attitudes and beliefs about disease. The
physician’s attitude at the time of diagnosis was found to affect the patient’s belief in the
seriousness of the condition and the outcomes of self-management and treatment choices
(Dietrich, 1996). Fitzgerald, et al. (2000) also found that a health professional’s
interactions can influence a patient’s attitude toward insulin therapy in addition to the
patient’s own experience with therapy. Beliefs regarding the effect of the disease state on
the quality of life were less structured in patients who were labeled as “noncompliant”
and their level of confidence in the medical system also affected their treatment choices
(McCord et al., 1995). In a study by Fitzgerald, et al. (2000) people with type 2 diabetes
were studied to determine the combined effects of treatment modality, ethnicity, and
attitude. The type of medication (oral vs. insulin) treatment had a greater effect on
attitude than did race or interactions with the healthcare professional. The results
suggested no differences in the attitudes of African Americans and Caucasians, except
when Caucasian patients were prescribed insulin. The addition of insulin to the treatment
regimen had a negative effect on attitude in Caucasians. The authors suggested that
Caucasians perceived the use of insulin as a more serious treatment modality and
therefore a more serious condition, whereas, African American maintained a constant
attitude regardless of treatment modality (Fitzgerald, 2000).
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Definitions
The following words are defined for a better understanding of diabetes and the
tests used to diagnosis and treat the condition.
Diabetes Mellitus – is a group of metabolic diseases characterized by high levels
of blood glucose (inappropriate hyperglycemia) resulting from defects in insulin
production, insulin action, or both.
Type 1 Diabetes – is a form of diabetes that usually strikes children and young
adults, although the disease onset can occur at any age. It develops when the body’s
immune system destroys pancreatic beta cells that produce the hormone insulin that
regulates the level of blood glucose. Type 1 diabetes accounts for approximately 5-10%
of all diagnosed diabetics. This type of diabetes requires insulin therapy.
Type 2 Diabetes – is a form of diabetes that is characterized by variable beta cell
(insulin deficiency) and peripheral resistance. Type 2 diabetes may account for about
90% to 95% of all diagnosed cases of diabetes.
Blood Glucose – the main sugar found in the blood and the body’s main source of
energy.
Lipid Profile - is a group of blood tests conducted by a healthcare provider to
calculate the levels of various lipids in a patient’s blood. The profile measures
concentrations of low-density lipoprotein (LDL or LDL-C also known as “bad”
cholesterol), high-density lipoprotein (HDL or HDL-C also known as “good”
cholesterol), triglycerides and total cholesterol (the sum of LDL and HDL in the blood).
hs-CRP Level – C-reactive protein is an acute phase reactant. The plasma protein
produced primarily by the liver in response to the acute phase of inflammation is
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measured through a blood test to determine the amount of systemic inflammation. Low
risk: <1mg/L and high risk: >3mg/L.
A1C – is the measure of glycosylated hemoglobin in the blood over the previous
two to three months. Normal level is less than 6%. A treatment goal for diabetics is less
than 7%.
Classification of Glucose Levels:
•

Normal Fasting Glucose – fasting plasma glucose < 100 mg/dl

•

Normal Glucose Tolerance – 2-h post-load glucose < 140 mg/dl

•

Impaired Fasting Glucose (IFG) – fasting plasma glucose 100-125 mg/dl

•

Impaired Glucose Tolerance – 2-h post-load glucose 140-199 mg/dl

•

Provisional Diabetes – fasting plasma glucose >/ 126 mg/dl – diagnosis must be

conformed by oral glucose tolerance testing with a 2-h post-load glucose >/ 200 mg/dl
Summary and Conclusions from Literature
Diabetes is a common but serious health problem. Ethnicity, educational level and
socioeconomic status all play a role in the prevalence of diabetes and the associated
complications. Diabetes is more common in African Americans with lower incomes and
lower educational levels.
The economic impact of diabetes is significant, and the complications associated
with diabetes can be a major burden on the individual as well as the community. The
complications of diabetes can be controlled and may be prevented if good self-care is
followed and access to adequate health care is provided.
Diabetes self-management education plays an important role in patient outcomes.
Nutrition education is an integral part of patient care and the paraprofessional model has
12

proven to be successful in improving outcomes through increasing knowledge and
creating a greater sense of empowerment.
Purpose of the Study
The purpose of this pilot study was to determine the feasibility of a
paraprofessional-led multifaceted six-week nutrition education program and to explore
the diabetes-related health and behavioral outcomes in adult African Americans of lower
income and lower educational levels who have been diagnosed with type 2 diabetes.
Significance of the Study
This study was designed to test and evaluate the development of the diabetes
curriculum, From MyPyramid to the Plate. Evaluations were made on recruitment and
retention success, feedback from the paraprofessionals and participants on the instrument
acceptability and clinical and educational outcomes.
Implications for Practice
Practice implications are to evaluate the effectiveness of the paraprofessional
model in combination with measured success of the nutrition curriculum. Research
implication of the feasibility, effectiveness and future needs are explored.
Research Questions
The objectives of this study are: (1) to determine if a paraprofessional-led multifaceted nutrition education program leads to improvement in selected health
measurements (waist and hip circumference, height, weight, BMI, resting blood pressure,
lipid profile and hemoglobin A1C) of the participants, (2) to determine if the educational
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intervention leads to increased nutrition knowledge, comprehension, retention and
application to lifestyle changes of the participants (3) to determine if the educational
intervention leads to a positive change in attitude and behavior toward the selfmanagement of type 2 diabetes.
The specific aims of this project were:
1. To examine the effects of a paraprofessional-led multi-faceted nutrition education
intervention on knowledge, attitudes, skills and behaviors of Adult African American
type 2 diabetics in the REACH 2010 program.
2. To determine the health benefits of the intervention in African Americans with type 2
diabetes.
3. To examine the effectiveness of the intervention on the basic understanding of the
relationship between diabetes and nutrition.
4. To determine the intervention effect on the recognition of the food groups and the
importance of combining foods for improved diabetes control.
5. To examine the effect of the intervention on diabetic meal planning skills utilizing the
From MyPyramid to the Plate curriculum.
Assumptions of the Study
Assumptions of the study are: 1) The From MyPyramid to the Plate curriculum
will help to improve diabetes outcomes; 2) the paraprofessional-led model of educational
teaching will provide for successful outcomes in the areas of nutrition knowledge,
attitude of diabetes care and physical and laboratory data; 3) nutrition education is a vital
component in improving diabetes outcomes.
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CHAPTER TWO
RESEARCH DESIGN AND METHODS
Study Design
The Quasi-experimental design consisted of a control group and an experimental
group with pre and post-test administration. The groups were pre-assigned by their
participation in the REACH 2010 program, therefore, randomization and alteration of the
sample was not an option. The two sites identified were participants in the REACH 2010
program of Charleston County. The East Cooper Community Center was the control
group and did not receive the paraprofessional-led nutrition intervention. The St. JamesSantee Community Center was the experimental group and received the six week
paraprofessional-led

nutrition

intervention.

Baseline

and

8

week

follow-up

anthropometric measurements of height, weight, BMI, waist and hip circumference; and
resting blood pressure, lipid profile, blood glucose level, hs-CRP, and A1C
concentrations were taken from each group. Both groups were administered 2 pre-test
surveys consisting of the 1) Diabetes Care Profile (DCP) (demographics questions 1-8) –
Michigan Diabetes Research and Training Center Demographics, Health Status,
Education and Advice Received, Understanding, and Support; and the 2) Lifestyle
Questionnaire (history section) – American Diabetes Association and American Dietetic
Association. Both groups were also administered 3 pre-test and post-test (8 week followup) surveys consisting of the: 1) Knowledge, Attitude and Practice survey (KAP) – a
combination of the From MyPyramid to the Plate and Dining with Diabetes surveys; 2)
Diabetes Empowerment Scale - Short Form (DES-SF) - Michigan Diabetes Research and
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Training Center; and 3) Diabetes Attitude Scale-3 (DAS-3) – Michigan Diabetes
Research and Training Center.
Table 1.1. Quasi-Experimental Pre-test Post-test Study Design
Pre-test
Intervention Post-test
Surveys
None
Surveys
Control
1. Demographics Survey
1. KAP Survey
Group
2. History Survey
2. Diabetes Attitude Scale-3
Pre-control
3. KAP Survey
(DAS-3)
n=22
4. Diabetes Attitude Scale-3
3. Diabetes Empowerment
(DAS-3)
Scale Short Form (DES-SF)
Post-control 5. Diabetes Empowerment
n=16
Scale Short Form (DES-SF)
Other tests:
(14 original,
Anthropometric
2 new)
Other tests:
measurements
Anthropometric
Laboratory measurements
measurements
Laboratory measurements
6 week
Surveys
Experimental Surveys
1. Demographics Survey
nutrition
1. KAP Survey
Group
2. History Survey
education
2. Diabetes Attitude Scale-3
Pre-exp
3. KAP Survey
program
(DAS-3)
n=29
4. Diabetes Attitude Scale-3
3. Diabetes Empowerment
(DAS-3)
Scale Short Form (DES-SF)
Post-exp
5. Diabetes Empowerment
n=30
Scale Short Form (DES-SF)
Other tests:
(27 original,
Anthropometric
3 new)
Other tests:
measurements
Anthropometric
Laboratory measurements
measurements
Laboratory measurements
Setting and Sample
African-American adults with type 2 diabetes, age fifty and greater, who met the
inclusion/exclusion criteria, were recruited, following approval of Clemson Institutional
Review Board and the approval of the Medical University of South Carolina Institutional
Review Board. Two currently established REACH 2010 sites in Charleston County,
South Carolina were used as the control site and the experimental site for recruitment.
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The St. James-Santee Community Center is located in a rural community and housed
within a former elementary school building utilized by the local REACH 2010 group.
There are no healthcare services provided at this site. This center was used as the site for
the experimental group because of the center’s interest in the educational program and
their relationship with the REACH 2010 program. Members of the St. James-Santee
Community Center REACH 2010 group received the six week paraprofessional-led
nutrition intervention. The East Cooper Community Center is located in a community
that is more urban than the experimental site and also provides healthcare services onsite.
The type of healthcare services provided by physicians and nurses include medical
interventions, educational sessions for patient-specific disease states, and assistance with
activities of daily living. This center was used as the control site. Inclusion and exclusion
criteria were as follows:
Inclusion Criteria:
•

Diagnosis of type 2 diabetes

•

African American

•

Adult, age 50 and older

•

Speaks English language

•

Ability to answer survey questions

•

Participant of the REACH 2010 Program

Exclusion Criteria:
•

Terminally ill

•

Prisoners

•

Nursing or assisted living residents
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•

Organ transplants

•

Cancer with active chemotherapy

•

HIV disease

•

Pregnant women

•

Unable to verbally communicate
Educational Sessions and Duration

The nutrition education intervention consisted of a total of six lessons conducted
by a Clemson Extension paraprofessional which began in October 2005 and ended in
November 2005. The From MyPyramid to the Plate intervention consisted of three
lessons developed by the researcher, and three lessons and recipes from the Dining with
Diabetes program developed by the Extension Service at West Virginia University. The
recipes were used for the cooking sessions. The researcher developed the From
MyPyramid to the Plate curriculum based on nine years of experience as a Masters level
Registered Dietitian. The researcher worked in the hospital and private practice settings
in the areas of clinical and community nutrition, critical care nutrition, sports nutrition
and extensively in the areas of diabetes and heart disease. Dining with Diabetes is a
grant-funded program offered free of charge to people with diabetes and their families.
The classes are taught by Extension Educators, Registered Dietitians and Certified
Diabetes Educators. The program consists of three classes that include diabetes education
and food demonstrations (www.wvu.edu/~exten/depts/famyou/diabetes.htm).
The From MyPyramid to the Plate classes were conducted weekly at the St.
James-Santee Center and each session lasted approximately 60 minutes. Each participant
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received a written manual consisting of six lessons. The materials used consisted of
overhead visuals and food models for demonstrations, reproducible handouts and recipes,
leader script with lesson plans and demonstration equipment and food for preparation.
The paraprofessional, who conducted all 6 lessons, was chosen based on her ability to
relate to the sample group as determined from previous work experience with the South
Carolina EFNEP organization. Training for the paraprofessional took place during 2 onehour sessions with the Registered Dietitian who developed the educational curriculum.
Curriculum: (detailed outline in Appendix B)
•

Lesson 1 – Key Points and the From MyPyramid to the Plate Food Guide – this

lesson consisted of educating the participants on 3 Key Points: the timing of meals and
snacks, the combination of food groups at each eating event and the importance of meal
planning. The sections of the From MyPyramid to the Plate Food Guide were discussed
in detail describing the foods contained each group and examples of portion sizes for
each group. calorie level (1400-1600 or 1600-1800 calories) and to plate recognition of
foods and portion
•

Lesson 2 – From MyPyramid to the Plate Recognition – this lesson takes the

information from lesson one and applies it to a sizes. Each participant was asked to fill in
the plate diagram with actual food and portion sizes that they would eat during breakfast,
lunch, dinner and a snack. The diagrams were reviewed by the paraprofessional for
accuracy.
•

Lesson 3 – Meal Planning and Shopping List – this lesson teaches the participant

to utilize the information learned from lesson 1 and 2 on calorie level and plate
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recognition and use it to develop a meal plan for the week and a shopping list based on
their weeks worth of meals.
•

Lesson 4 – Dining with Diabetes – Session 1: Desserts

•

Lesson 5 – Dining with Diabetes – Session 2: Main Dishes

•

Lesson 6 – Dining with Diabetes – Session 3: Side Dishes

Lessons 4-6 are food demonstrations which allow the participants to observe the ease in
food preparation of selected dishes including desserts, side dishes and main dishes. They
were able to see how the food was prepared from the shopping list and how it fit into
their plate recognition forms. The prepared food was then available for tasting by the
participants.
Data Collection
The initial meeting was used to collect data by way of written surveys
administered by EFNEP employees recruited and trained by the researcher. Laboratory
data was also collected during the initial session by manual collection of height data
using a stadiometer, body weight data using a calibrated, electronic digital scale (Model #
BW B800, Tanita Corporation, Tokyo, Japan), hip and waist measurements, and resting
blood pressure. Lipid profiles, hs-CRP levels, fasting blood glucose, hemoglobin A1C
levels were obtained from blood drawn by laboratory personnel provided through the
REACH 2010 program. The results for the lipid profiles and hs-CRP levels were
determined on site using the Cholestech LDX System. The accuracy and reproducibility
of this system for total cholesterol (TC) and high density lipoprotein (HDL-C) are
certified by the Cholesterol Reference Method Laboratory Network (CRMLN).
Triglyceride (TG) and low density lipoprotein cholesterol (LDL-C) meet the National
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Cholesterol Education Program (NCEP) analytical goals. These results determine that the
point-of-care service provided by the Cholestech LDX is a comparable method to
centralized laboratory testing (www.cholestech.com). The A1C levels were determined
via a mail-in collection process by a private laboratory, Biosafe Laboratories, Inc.
Lincolnshire, Illinois. Biosafe Laboratories, Inc. has received certification from the
National Glycohemoglobin Standardization Program (NGSP) for its A1C results
(www.ebiosafe.com). Results of the A1C levels were mailed to the researcher for data
entry into an Excel spreadsheet.
The data were transported by the researcher to Clemson University and stored in a
secure and locked location on the premises.
Instrumentation
The instruments used were as follows: Both groups were administered pre-test
surveys: 1) Diabetes Care Profile (DCP) (demographic questions) – Michigan Diabetes
Research and Training Center Demographics, Health Status, Education and Advice
Received, Understanding, and Support; 2) Lifestyle Questionnaire (history section) –
American Diabetes Association and American Dietetic Association. Both groups were
also administered three pre-test and post-test surveys consisting of: 1) Knowledge,
Attitude and Practice Questionnaire (KAP) – combination of the From MyPyramid to the
Plate curriculum (developed by the researcher) and Dining with Diabetes program
(developed by West Virginia State University); 2) Diabetes Empowerment Scale - Short
Form (DES-SF) – Michigan Diabetes Research and Training Center; 3) Diabetes Attitude
Scale-3 (DAS-3) – Michigan Diabetes Research and Training Center.

21

The demographic data was collected using questions 1-8 of the Diabetes Care
Profile, this survey measured the psychological and social factors associated with the
patients’ adjustment to diabetes (Fitzgerald et al., 1996). These questions supplied
information on age, race, gender, marital status, educational level and living
arrangements.
The Lifestyle Survey has a series of sections assessing the changes that occur in
the diabetes disease process. For this research, the history section was administered. This
section included questions related to nutrition, weight, physical activity, record keeping,
medication and stress (Pastors et al., 1996).
The Diabetes Attitude Scale-3 was developed by the Michigan Diabetes and
Research Training Center. It is a valid and reliable general measure of diabetes-related
attitudes and is used in evaluating five areas related to patient education programs. The
five areas evaluated are: 1) the need for special training; 2) seriousness of type 2 diabetes;
3) overall value of tight glucose control; 4) psychosocial impact of diabetes; 5) attitude
toward patient autonomy. In a study by Anderson, et al (1998), the DAS-3 was
distributed to 3000 nurses, dietitians and physicians and 700 patients. The total number of
returned surveys was 1814. It contains 17 fewer questions than the previous versions. The
findings from this study are similar to the findings of previous versions; therefore, the
DAS-3 is a valid and reliable measure of diabetes-related attitudes.
The Diabetes Empowerment Scale – Short Form was developed by the Michigan
Diabetes and Research Training Center. This survey was administered to the
experimental group to determine if the paraprofessional-led intervention would produce
to a positive change in the participants’ sense of empowerment. This survey was
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developed based on the supposition that empowerment is the quality that allows the
patient to make informed choices on a daily basis with regard to managing his/her
chronic disease. The short form was developed from the DES which contained 28 items
containing three subscales: 1) managing the psychosocial aspects of diabetes, 2) assessing
dissatisfaction and readiness to change and 3) setting and achieving goals. The DES-SF
has been administered to 229 participants. The sample underwent a 6 week patient
education intervention. The DES-SF scores and the A1C levels demonstrated a change in
a positive direction. These findings support the validity and reliability of this instrument
(Anderson et al., 2003).
The KAP survey was a combination of twelve questions from the From
MyPyramid to the Plate survey and seventeen questions from the Dining with Diabetes
survey. The From MyPyramid to the Plate survey was piloted in May 2000 in Columbia,
South Carolina, by the author, during a training session for South Carolina EFNEP
paraprofessionals. The survey consisted of 15 questions and was administered prior to the
educational training session that covered the lessons 1 through 3. After the training
session and question and answer period, the test was administered again. With the results
of the pre-test and post-test scores and verbal feedback from the paraprofessionals, it was
determined that questions 13 through 15 would be removed. Questions 1 through 12
provided information on nutrition knowledge, attitudes toward diabetes, and practice
habits of the participants. For this research project, questions 13 through 29 from the
Dining with Diabetes survey were added to the twelve questions From MyPyramid to the
Plate survey to create the Knowledge, Attitude and Practice (KAP) survey. The Dining
with Diabetes questions provided information on attitudes of diabetes and practice
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implications. This survey was developed by the Extension Service at West Virginia State
University.
Data Analysis
The results were analyzed statistically using the SAS system for Windows (SAS
Institute Version 9.1, 2002-2003). To compare percentages of pre-test Diabetes Care
Profile demographics and Lifestyle history survey questions between the experimental
and control groups, a Chi-square test was used. To compare mean scores of the Diabetes
Empowerment Scale-SF, the Diabetes Attitude Scale-3, and KAP survey questionnaires
among pre and post; and experimental and control, an Analysis of Variance (ANOVA)
was used to compare all four groups, followed by Fisher’s Least Significant Difference
(LSD) to compare the specific group means to each other.
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CHAPTER THREE
RESULTS
Description of Sample
The control and experimental groups consisted of participants from the Racial and
Ethnic Approaches to Community Health (REACH) 2010 program funded through a
grant from the Medical University of South Carolina. REACH 2010 is a U.S. Centers for
Disease Control and Prevention demonstration program that responds to the U.S.
Department of Health and Human Services’ goal to eliminate racial and ethnic disparities
in health status by the year 2010 (Jenkins et al., 2004; http://reach.musc.edu/reach_2010.
html).
Two currently established REACH 2010 sites in Charleston County, South
Carolina were used as the control site and the experimental site for recruitment.
East Cooper Community Center was the control group and St. James-Santee Community
Center was the experimental group. Each group received the baseline and 8 week followup anthropometric measurements of height, weight, waist and hip circumference as well
as resting blood pressure, lipid profile, glucose level, hs-CRP level, and A1C level. Both
groups were administered baseline surveys. The pre-control group consisted of 22
participants and the pre-experimental group consisted of 29 participants. The post-control
group consisted of 14 original and 2 new participants. The post-experimental group
consisted of 27 original and 3 new participants.
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Demographic Characteristics and Lifestyle History
Of the eight reported demographic questions, three revealed a statistically
significant difference; age of the participants, marital status, and number of people living
in the household. Eighty-two percent of the participants in the control group were less
than or equal to 65 years of age and 18% were greater than 65 years of age. Fifty-nine
percent of the participants in the experimental group were older than 65 years of age with
41% less than or equal to 65 years of age (p value 0.0037). Fifty percent of the control
group was married, 22.73 % divorced, 18.18% widowed, and 9.09% had never been
married. In the experimental group 51.72 % of the participants were married, 0.0 %
divorced, 34.48 % widowed, and 13.79 % had never been married (p value 0.0451). In
relation to the number of people living in the household, the control group reported 81.82
% having more than one additional person in the house, 4.55 % with one additional
person, and 13.64 % lived alone. In the experimental group, 46.43 % lived with more
than one additional person in the house, 17.86 % lived with one additional person, and
35.71% lived alone (p value 0.0366). Both groups were predominantly female, 77.27 %
in control group and 82.76 % in experimental group. The majority of participants were
diagnosed with type 2 diabetes after 1991. Over 80% of participants in the control group
and 100 % in the experimental group were African American. In the control group,
68.18% had a high school education or more and in the experimental group 59.26% had a
high school education or more (Table 2.1).
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Table 2.1. Demographic Characteristics of Participants
VARIABLE
Age
<65
>65
Gender
Male
Female
Diagnosis Year
Before 1970
Between 1971-1980
Between 1981-1990
Between 1991-2000
Between 2001-2006
Marital Status
Never Married
Married
Divorced
Widowed
Ethnicity
White
African-American
Other
Living Arrangements
(Where do you live?)
Home, apartment, condo
Other establishment
Number of People in
Household
(How many people live with
you?)
Live Alone
One more person
More than One Person
Education
8 years or less
Some high school
High school graduate or higher

Control
Group

Experimental
Group

p value

82%
18%

41%
59%

0.0037

22.73%
77.27%

17.24%
82.76%

0.625

0.00%
21.05%
10.53%
36.84%
31.58%

11.11%
5.56%
11.11%
27.78%
44.44%

0.3552

9.09%
50.0%
22.73%
18.18%

13.79%
51.72%
0.00%
34.48%

0.0451

13.64%
81.82%
4.55%

0.00%
100.0%
0.00%

0.0572

95.45%
4.55%

96.55%
3.45%

0.8415

13.64%
4.55%
81.82%

35.71%
17.86%
46.43%

0.0366

22.73%
9.09%
68.18%

29.63%
11.11%
59.26%

0.8111

The Lifestyle History survey (Table 7.1-7.6, Appendix D) consists of six sections.
The Nutrition Section revealed that there were no statistically significant differences
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between the control and experimental groups in any of the eleven questions except for
questions 3, 7b, and 8c. Question 3 addressed the number of people in the home. The
control group showed a spread from 15-25% of one to five people in the home, whereas
the experimental group had 81.48% with only one to two people in the home, and 18.53%
with 3-4 people in the home (p value 0.0135) Question 7b addressed the number of
vitamins, minerals, herbs, supplements the participants consumed. In the control group
86.37% consumed from zero to one supplement with 13.64% consuming multiple
supplements. Fifty percent of the experimental group consumed one supplement and 50%
consumed multiple supplements (p value 0.0187). Question 8c addressed why the
participants skipped meals. In the control group, 37.5% stated they were “too busy” and
37.5% stated they were “working” only 25% stated they were either “not hungry” or
“forgot to eat”. In the experimental group, 60% stated they were “not hungry” and 40%
stated they were “sleeping” (p value 0.0434).
The Record Keeping Section addressed issues of food records, blood glucose
records, exercise logs and other types of records the participants may keep related to
controlling their diabetes. Of the four questions there were no statistically significant
differences between the two groups except for question number 4b that addressed the
frequency of record keeping. In the control group, approximately 75% of the 31.58% kept
other records and recorded them on a daily basis. In the experimental group, 100% of the
57.69% kept other records and recorded them 3 times per week (p value 0.0285).
In the Stress Section and the Weight Section, there were no statistically
significant differences between the control and experimental groups.
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In the Physical Activity Section, only question 3b was statistically significant (p
value 0.0184). This question addressed the type of “activity of daily living” performed. In
the control group, 82.24% stated they performed housework with 11.76% performing
gardening. In the experimental group, 63.64% stated they performed housework with
36.36% performing both housework and gardening.
In the Medication Section, questions 1 and 2 were statistically significant (p value
0.0005 and 0.0158 respectively). Question 1 addressed if they were taking an “oral
diabetic medication”. In the control group, 63.64% answered “yes” and 36.36% answered
“no”. In the experimental group, 16.67% answered “yes” and 83.33% answered “no”.
Question 2 addressed if they were taking a “blood pressure medication”. The control
group answered “yes” for 63.64% and “no” for 36.36%. The experimental group
answered “yes” for 30% and “no” for 70%.
Major Findings Related to Research Questions
Knowledge, Attitude, Practice Survey Results
The Knowledge, Attitude, Practice (KAP) survey consisted of 29 total questions.
The breakdown consisted of 13 Knowledge questions, 10 Attitude questions and 6
Practice questions. This survey was implemented to determine if the educational
intervention led to increased nutrition knowledge, comprehension, retention and
application to lifestyle changes of the participants (research question #2).

29

Table 3.1. KAP Survey Results – (Research Question #2)

VARIABLE
Attitude Questions (10 items)
Control Group
Experimental Group
Knowledge questions
(13 items)
Control Group
Experimental Group
Practice questions (6 items)
Control Group
Experimental Group

Pre-Test
Mean (Std. Error)

Post-Test
Mean (Std. Error)

0.6243 (0.0322)a
0.5696 (0.0276)a

0.6168 (0.0378)a
0.6459 (0.0281)a

0.3709 (0.0274)b
0.3197 (0.0234)b

0.4632 (0.0314)a
0.4705 (0.0237)a

0.6767 (0.0303)a
0.6936 (0.0271)a

0.7299 (0.0345)a
0.7096 (0.0263)a

Note: Different superscripts denote significant difference at the 0.05 level
There was no significant difference in KAP survey attitude questions in the pre
and post-test between the control and experimental groups (Table 3.1).
There was a significant difference in the KAP survey knowledge questions in the
pre and post-test between the control and experimental groups. Both groups improved
their knowledge of nutrition over the six week period but only the experimental group
received the educational intervention and had a greater increase at 0.16 than did the
control group at 0.09. The control group was aware they were participating in a study but
did not receive the intervention (Table 3.1). As part of the REACH 2010 program the
control group continued to receive traditional diabetes education from lay health advisors
through individual and group sessions each week. During week 3 (October) of the study
period the control group received approximately 30 minutes of diabetes self-management
focused on "healthy eating for nutrition." This education class, unrelated to the
intervention, could explain the improvement in the knowledge score seen by the control
group.
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There was no significant difference in the KAP survey practice questions between
the control and experimental groups (Table 3.1).
The following findings are from six questions from the KAP survey and relate to
the participant’s attitudes toward self-management of diabetes. The results are located in
Table 3.2.
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Table 3.2. KAP Survey - Selected Individual Attitude Questions – (Research Question
#2)

VARIABLE

Pre-Test
Mean (Std.
Error)

Post-Test
Mean (Std.
Error)

Question 22. How sure are you that you
can change your diet to control the
amount of carbohydrate you eat?
0.8143 (0.0617)a
Control Group
0.7962 (0.0539)a
a
Experimental Group
0.7912 (0.0475)
0.8401 (0.0475)a
Question 23. How sure are you that you
can prepare healthy meals for someone
with diabetes?
Control Group
0.7722 (0.0580)a
0.7511 (0.0680)a
Experimental Group
0.8454 (0.0514)a
0.8153 (0.0524)a
Question 24. I know how to use
Nutrition Facts labels found on
packaged foods to prepare healthy
meals.
Control Group
0.7879 (0.0603)a
0.7917 (0.0708)a
Experimental Group
0.7976 (0.0535)a
0.8395 (0.0545)a
Question 25. Following a healthy meal
plan helps to control diabetes.
Control Group
0.9508 (0.0332)a
0.9465 (0.0383)a
Experimental Group
0.9185 (0.0294)a
0.9538 (0.0298)a
Question 26. Controlling my blood sugar
is important to me?
Control Group
1.0000 (0.0425)a
1.0000 (0.0488)a
0.8571 (0.0368)b
1.0000 (0.0362)a
Experimental Group
Question 28. How hard or easy would it
be for you to prepare healthy meals for
someone with diabetes?
Control Group
0.8095 (0.0892)a
0.6444 (0.0862)a
a
Experimental Group
0.6812 (0.0696)
0.8333 (0.0631)a
Note: Different superscripts denote significant difference at the 0.05 level
There was no significant difference in the KAP survey questions number 22
between the control and experimental groups. Question 22 refers to how sure the person
is in changing their diet to control the amount of carbohydrate.
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There was no significant difference in the KAP survey question number 23
between the control and experimental groups. Question 23 refers to how sure the person
is that they can prepare meals for someone with diabetes.
There was no significant difference in the KAP survey question number 24
between the control and experimental groups. Question 24 refers to how sure the person
is that they can read the “Nutrition Facts” labels found on packaged foods to prepare
healthy meals.
There was no significant difference in the KAP survey question number 25
between the control and experimental groups. Question 25 refers to whether the person
agrees or disagrees that following a healthy meal plan helps control diabetes.
There was no significant difference in the KAP survey question number 26 for the
control but there was a significant difference between the pre-test experimental score and
the post-test score. Question 26 refers to whether or not the person agrees or disagrees
with the statement that controlling their blood sugar is important to them with the
experimental group showing a change toward agreeing that controlling their blood sugar
is important to them.
There was no significant difference in the KAP survey question number 28
between the control and experimental groups. Question 28 refers to how hard or easy it
would be for the person to prepare meals for someone with diabetes.
The Diabetes Empowerment Survey-Short Form and The Diabetes Attitude Scale Survey
The DES-SF and the DAS-3 surveys were implemented to determine if the
educational intervention led to a positive change in attitude and behavior toward the selfmanagement of diabetes (research question #3).
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Table 4.1. Diabetes Empowerment Scale-Short Form (DES-SF) and Diabetes Attitude
Scale Survey-3 (DAS-3) – (Research Question #3)

VARIABLE

Pre-Test
Mean (Std. Error)

Post-Test
Mean (Std. Error)

Diabetes Empowerment Scale-Short
Form – DES-SF
Control Group
4.1686 (0.1590)a,b
4.1841 (0.1860)a,b
b
Experimental Group
3.9448 (0.1490)
4.3526(0.1363)a
DAS Survey - Autonomy Section
Control Group
29.3747 (1.1892)a
29.3779 (1.3712)a
a
Experimental Group
27.5631 (1.0680)
28.7723 (1.0197)a
DAS Survey - Psychosocial Impact
Section
21.8849 (1.1826)a
Control Group
20.0863 (1.0089)a
a
Experimental Group
19.5332 (0.9106)
20.9037 (0.8640)a
DAS Survey - Seriousness of Non
Insulin Dependent Diabetes Mellitus
(NIDDM) Section
26.7375 (1.3117)a
Control Group
26.3130 (1.1328)a
b
Experimental Group
22.7910 (1.0186)
26.8511 (0.9709)a
DAS Survey - Special Training
Section
Control Group
21.3793 (0.7620)a
22.0357 (0.8826)a
a
Experimental Group
20.2043 (0.6852)
21.9062 (0.6531)a
DAS Survey - Value of Tight Control
Section
26.1577 (1.3361)a
Control Group
24.4191 (1.1554)a
b
Experimental Group
20.7819 (1.0385)
26.1158 (0.9904)a
Note: Different superscripts denote significant difference at the 0.05 level
For the Diabetes Empowerment Scale-Short Form (DES-SF) there was no
significant difference in the control group but there was a significant difference in the
experimental group. After the intervention the experimental group showed an
improvement in their scores toward gaining a greater sense of empowerment in
controlling their diabetes (Table 4.1).
In the Diabetes Attitude Scale-3 (DAS-3) there was no significant difference in
the autonomy section between the control and experimental groups (Table 4.1).
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There is no significant difference between the control group and the experimental
group in the Psychosocial Impact section of the DAS-3 survey (Table 4.1).
In the Seriousness of Non Insulin Dependent Diabetes Mellitus (NIDDM) section
of the DAS-3 there was a significant difference in the experimental group from pre to
post-test moving from the strongly disagree toward the strongly agree. There was no
significant difference in the control group (Table 4.1).
In the Special Training section of the DAS-3 there was no significant difference
between the pre and post-test of the control and experimental groups (Table 4.1).
In the Value of Tight Control section of the DAS-3 there was no significant
difference in the control group between the pre and post-test. There was a significant
difference in the experimental group from the pre to post-test moving from the strongly
disagree to the strongly agree (Table 4.1).
Anthropometrics and Laboratory Data
The anthropometrics and laboratory data were collected to determine if

a

paraprofessional-led multifaceted nutrition education program led to improvement in
selected health measurements (waist circumference, weight, blood pressure, lipid profile
and hemoglobin A1C) of the participants (research question #1).
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Table 5.1. Anthropometrics and Laboratory Data - (Research Question #1)

VARIABLE

Pre-Test
Mean (Std. Error)

Post-Test
Mean (Std. Error)

Diastolic Blood Pressure
Control Group
79.8694 (2.6957)a,b
80.6355 (3.0679)a,b
b
Experimental Group
78.1925 (2.4178)
83.7493 (2.2778)a
Systolic Blood Pressure
Control Group
137.55 (3.7945)a,b
138.74 (4.4203)a,b
Experimental Group
146.47 (3.4714)a
137.23 (3.240)b
C-Reactive Protein Level
3.4893 (0.7829)a
Control Group
4.2261 (0.7492)a
a
4.1793 (0.6457)
4.7334 (0.6303)a
Experimental Group
Fasting Glucose Level
Control Group
137.78 (11.608)a
141.26 (13.274)a
Experimental Group
140.17 (10.176)a
114.55 (10.334)b
HDL Level
Control Group
60.3437 (3.2585)a,b
54.5772 (3.6319)a,b
a
Experimental Group
63.1535 (2.8615)
52.5343 (2.8615)b
Hemoglobin A1C
Control Group
6.4780 (0.2857)a
6.8161 (0.2931)a
Experimental Group
6.4392 (0.2329)a
6.4465 (0.2299)a
Hip Measurement
Control Group
42.8100 (1.6722)a
44.5596 (1.8572)a
a
Experimental Group
45.8169 (1.4290)
45.6478 (1.3960)a
Body Mass Index (BMI)
34.6021 (1.4151)a
Control Group
33.8303 (1.4105)a
Experimental Group
32.7850 (1.1235)a
32.5734 (1.1235)a
LDL Level
Control Group
103.09 (6.6456)a
100.54 (7.3476)a
a
103.70 (5.7955)
98.2213 (5.7955)a
Experimental Group
Non HDL Level
Control Group
133.18 (7.6445)a
125.85 (8.602)a
Experimental Group
131.12 (6.7999)a
119.16 (6.799)a
Note: Different superscripts denote significant difference at the 0.05 level
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Table 5.1. Anthropometrics and Laboratory Data - (Research Question #1) continuation

VARIABLE

Pre-Test
Mean (Std. Error)

Post-Test
Mean (Std. Error)

Triglycerides (TG)
Control Group
147.81 (14.920)a
127.13 (17.078)a
a
Experimental Group
139.84 (13.085)
107.65 (13.289)b
Total Cholesterol Level
Control Group
193.17 (8.0141)a
179.49 (9.1136)a,b
Experimental Group
195.41 (7.0084)a
169.86 (7.1126)b
Total Cholesterol/HDL Ratio
3.4048 (0.2372)a
Control Group
3.3440 (0.2140)a
a
3.2106 (0.1887)
3.4206 (0.1887)a
Experimental Group
Waist Measurement
Control Group
41.5681 (1.5008)a
40.5561 (1.5161)b
Experimental Group
41.0680 (1.2012)a,b 40.8758 (1.1984)a,b
Weight Measurement
Control Group
198.52 (8.771)a
199.02 (8.783)a
a
Experimental Group
191.67 (6.977)
191.38 (6.975)a
Note: Different superscripts denote significant difference at the 0.05 level
The following 15 anthropometric findings are all listed in Table 5.1. The diastolic
blood pressure was not significantly different in the pre and post-control group but did
significantly increase in the experimental group from pre to post-test. This result was not
expected. However, may be explained by the participants’ anticipation of the results from
the follow-up laboratory test, surveys and the anthropometrics.
The systolic blood pressure was not significantly different in the pre and postcontrol group but the experimental group did experience a statistically significant
decrease in systolic blood pressure by an average of 9.24 mm Hg from pre to post-test.
The high sensitivity C-reactive protein level was not significantly different in
either the pre and post-control or experimental group. The pre-test values were in the
high risk range of greater than 3mg/L and remained in this range post-test.
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The fasting blood glucose level was not significantly different in the control group
pre and post-intervention; however, after the nutrition intervention in the experimental
group, the fasting blood glucose level decreased by an average of 25.6 mg/dl and was
statistically significant.
The serum HDL level was not significantly different in the control group but
significantly decreased in experimental group from pre to post-test. Pre HDL levels were
higher than expected in both groups, with an average value of 60.3 mg/dl and 63.2 mg/dl
for control and experimental groups, respectively. Decreases in HDL values were noted
for both groups’ pre and post-intervention; however, significance was reached only in the
experimental group. As low HDL cholesterol levels are typically present in individuals
with type 2 diabetes the higher pre-values in both groups were not expected. Therefore, it
is noteworthy that there is no significant difference between the pre-values of the control
and experimental groups or between the post-values of the control and experimental
groups.
The A1C level did not significantly change in either the control or experimental
group. This finding was not unexpected based upon the short duration of the study.
Typically, the A1C level is a function of the average of blood glucose over a 2-3 month
period. The lack of change in the results may be due to insufficient time to detect a
significant change in A1C levels.
The hip measurement did not significantly change in either the control or
experimental group.
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The body mass index (BMI) measurement did not significantly change in the
control group or the experimental group from pre to post-test. The pre and post BMI
measurements in both groups are classified as obese (> 30 kg/m2).
The LDL level did not significantly change in either the control or experimental
group pre or post-test. Both groups exhibited well controlled LDL cholesterol levels with
average values of 103 mg/dl pre-intervention for both groups. Though not statistically
significant the experimental group experienced more of a decline (5.48 mg/dl) than did
the control group (2.55 mg/dl).
The nonHDL level did not significantly change in either the control or
experimental group pre or post-test, but the experimental group experienced a decrease of
an average of nearly 12 mg/dl. A larger sample size may demonstrate significant effects
that would reduce standard error and enhance sensitivity.
The triglyceride level did not significantly change in the control group but did
show a statistically significant reduction in the experimental group with a decrease of an
average of 32.19 mg/dl.
There was a significant decrease in the total cholesterol level in both the control
and experimental groups from the pre to post-test. The experimental group received the
six week nutritional educational intervention and the total cholesterol level dropped by
nearly twice the amount of the control group, an average of 14 mg/dl for the control
group and an average of 26 mg/dl for the experimental group. With the small sample size
the standard error is large, if the sample sizes are increased in future studies it is expected
that there should be a decrease in the standard error demonstrating greater significance in
the results.

39

There was no significant difference in the Total Cholesterol/HDL Ratio between
the control and experimental groups from pre to post-test.
There was a significant difference in the decrease between the pre and post-test
waist measurements for both the control and experimental groups, this variation is
probably due to a change in personnel conducting the pre and post-measurements.
There was no significant difference in the pre and post-test weight measurements
in either the control or experimental group. The curriculum was not designed as a weight
loss program, over a longer period of time a weight loss may be seen but was not a
primary goal of the intervention.
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Additional Findings
Based on the major findings, it was decided to assess if there was a relationship
between the participants’ surveys that demonstrated a positive outcome and their
laboratory and anthropometric values that demonstrated a positive change after the
intervention.
Table 6.1. Correlation Table comparing Pre-test and Post-test Survey Scores with
Selected Health Measurements (Systolic Blood Pressure, Fasting Glucose, Triglycerides,
and Total Cholesterol) that demonstrated an Improvement after the Intervention
BP systolic
R value
p value
(n)
-0.38752
0.1243
(17)

Glucose
R value
p value
(n)
-0.33462
0.1614
(19)

TG
R value
p value
(n)
-0.08923
0.7164
(19)

Total Chol
R value
p value
(n)
-0.37226
0.1165
(19)

-0.15575
0.5506
(17)

-0.32855
0.1696
(19)

-0.05893
0.8106
(19)

-0.19377
0.4267
(19)

KAP Question 26 Change from Pre-test to Posttest

0.03478
0.8983
(16)

-0.20550
0.4133
(18)

-0.27998
0.2605
(18)

-0.02237
0.9298
(18)

KAP Attitude Section Change from Pre-test to Posttest

0.12875
0.6224
(17)

-0.09543
0.6976
(19)

-0.05794
0.8138
(19)

0.26259
0.2774
(19)

KAP Knowledge Section Change from Pre-test to Posttest

-0.07399
0.7778
(17)

0.15971
0.5137
(19)

0.09421
0.70122
(19)

-0.01258
0.9593
(19)

DES-SF Survey - Change
from Pre-test to Post-test

0.58525
0.0172
(16)

0.62996
0.0051
(18)

0.57074
0.0134
(18)

0.47263
0.0476
(18)

VARIABLE

DAS-3 Survey - Seriousness
of Non Insulin Dependent
Diabetes Mellitus - Change
from Pre-test to Post-test
DAS-3 Survey - Value of
Tight Control - Change from
Pre-test to Post-test

See * footnote
*
*
*
*
*The results showed a positive correlation in the change between the pre-test levels and
post-levels in relation to the positive change in the empowerment score pre and post-test.
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There was no direct correlation between the sections of DAS-3 and KAP surveys
that demonstrated a positive change from pre-test to post-test when compared to the
anthropometrics that had a positive change after the educational intervention (Table 6.1).
There was a direct correlation between the DES-SF survey and the improvement
in the four laboratory and anthropometric values (systolic blood pressure, glucose,
triglycerides and total cholesterol) that demonstrated an improvement after the
educational intervention. As the participants gained a greater sense of empowerment they
showed an improvement (decreased levels) their systolic blood pressure, glucose,
triglycerides and total cholesterol levels (Table 6.1).
Additionally, it was decided to assess if the variables that demonstrated a positive
outcome showed any differences when compared to gender, age, marital status and
educational level (Table 6.2).
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Table 6.2. Comparison Table comparing the Pre-test and Post-test Survey Mean Scores
with Selected Demographics (Gender, Age, Marital Status and Educational Level)
VARIABLE

KAP Knowledge Survey Change from Pre-test to
Post-test
DAS-3 Survey Seriousness of Non Insulin
Dependent Diabetes
Mellitus (NIDDM) - Change
from Pre-test to Post- test
DAS-3 Survey - Value of
Tight Control Section Change from Pre-test to
Post-test
Systolic Blood Pressure Change from Pre-test to
Post- test
Fasting Glucose - Change
from Pre-test to Post-test
Total Cholesterol - Change
from Pre-test to Post-test
DES-SF Survey - Change
from Pre-test to Post-test
Triglyceride - Change from
Pre-test to Post-test

Q4
Gender
Men
Women
a
0.14336
0.10256a

Q1
Age groups
<65
0.14103a

>65
0.13609a

3.682a

7.667a

6.286a

1.455b

5.682a

4.333a

8.643a

1.545b

13.71a

10.0a

16.60a

9.63a

27.44a

16.50a

27.56a

25.36a

53.33a

13.55b

35.50a

31.00a

0.6875a

0.3358a

0.3800a

0.3474a

155.5a

14.94b

34.78a

24.27a

When comparing the gender of the participants to the surveys and laboratory data
that demonstrated a positive change the only statistically significant finding was that men
had a greater change in triglycerides than did women (Table 6.2).
Participants under age 65 demonstrated more of a change in total cholesterol and
in the two sections of the DAS-3 survey sections titled “value of tight control” and
“seriousness of NIDDM” (Table 6.2).
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Table 6.2. Comparison Table comparing the Pre-test and Post-test Survey Mean Scores
with Selected Demographics (Gender, Age, Marital Status and Educational Level)
continuation
VARIABLE

KAP Knowledge Survey
- Change from Pre-test
form Post-test
DAS-3 Survey Seriousness of Non
Insulin Dependent
Diabetes Mellitus
(NIDDM) - Change from
Pre-test to Post-test
DAS-3 Survey - Value of
Tight Control - Change
from Pre-test to Post-test
Systolic Blood Pressure Change from Pre-test to
Post-test
Fasting Glucose - Change
from Pre-test to Post-test
Total Cholesterol Change from Pre-test to
Post-test
DES-SF Survey - Change
from Pre-test to Post-test
Triglyceride - Change
from Pre-test to Post-test

Q6
Q10
Marital status
Educational level
Widowed Single Married <8yrs Some HS HS or >
0.3333a 0.1279b 0.1000b 0.16923a 0.1333a 0.0769a
7.667a

4.833a 2.30a

10.667a 4.833a 4.80a

7.667a 3.857a,b

-0.333b

11.000a 3.429a,b

3.000b

23.14a

9.00a

7.0a

27.00a 25.50a

8.22a

48.13a

29.00a

8.4a

40.67a 31.70a

12.80a

18.7a

53.00a 34.00a

23.00a

45.13a

40.50a

0.7548a 0.1494a -0.1429a
54.50a

48.38a

8.4a

0.6667a 0.5952a 0.2793a
43.33a 40.60a

22.60a

In comparing marital status, the only statistically significant change was in the
knowledge survey. The widowed participants demonstrated a greater change in
knowledge than did the single or married groups (Table 6.2).
There was a statistically significant change in the DAS-3 survey sections for the
“value tight control” and “seriousness of NIDDM” when compared with the educational
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level in the less than the 8th grade group. In Table 6.2, the wide range of means is due to
individual variability within each group (Table 6.2).
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CHAPTER FOUR
DISCUSSION
Discussion and Recommendations
The purpose of this pilot study was to determine the feasibility of a
paraprofessional-led multifaceted six-week nutrition education program and to explore
the diabetes-related health and behavioral outcomes in adult African Americans of lower
income and lower educational levels who have been diagnosed with type 2 diabetes.
Eighty-two percent of the participants in the control group were less than or equal
to 65 years of age. Fifty-nine percent of the participants in the experimental group were
older than 65 years of age. Both groups had a greater number of females than males and
over 50% of all participants were married. The majority of participants were diagnosed
with type 2 diabetes after 1991. Over 80% of participants in both groups were African
American. Over 95% live at home and the majority has more than one person living in
the home. In the control group, 68.18% had a high school education or more and in the
experimental group 59.26% had a high school education or more.
The first objective of the research project was to determine if the
paraprofessional-led multifaceted nutrition education program resulted in improvements
in selected diabetes-related health measurements of the participants. Of the fourteen
health measurements, there were statistically significant improvements in four health
measurements for the experimental group. After the nutrition education intervention the
experimental group experienced a decrease by an average of 9.24 mm/hg in systolic
blood pressure, the fasting blood glucose level decreased by an average of 25.6 mg/dl, the
triglyceride level decreased by an average of 32.19 mg/dl, and the total cholesterol level
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declined by an average of 26 mg/dl. There was also a significant change in the mean
scores for triglycerides between men and women. This large difference in the means for
change may be related to the wide variation in pre-test levels for men. Some men had
very high levels of triglycerides prior to the intervention but were able to decrease the
level significantly after the intervention leading to a greater change in the mean score.
We also saw a significant change of cholesterol when comparing the mean score for age.
The younger participants, under age 65, improved their cholesterol levels more than the
older participants. This finding may be related the ability to gain access to healthier
foods, access to transportation or the sense that they had a greater lifespan to prevent
future complications. African Americans experience a higher incidence of health related
diabetic complications. Cardiovascular disease, a macrovascular complication, is more
prevalent in African Americans. The risk can be reduced by 20-50% by improving blood
lipids and by 33-50% by reducing blood pressure. Three mircovascular complications
more prevalent in African Americans are blindness, amputation and kidney failure. These
complications can be reduced by approximately 33% by controlling blood pressure and
by 40% for every 1 point decrease in A1C levels (www.diabetes.org). The findings in this
study demonstrated that the paraprofessional-led intervention resulted in a decrease in
total cholesterol, triglycerides, blood glucose and systolic blood pressure. These findings
suggest that the results may lead to a reduction in complications.
The second objective of the research was to determine if the educational
intervention led to increased nutrition knowledge, comprehension, retention and
application to lifestyle changes of the participants. This objective was determined by the
KAP survey. This survey addressed three areas of interest, the knowledge section
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consisting of 13 questions, the practice section consisting of 6 questions, and the attitude
section consisting of 10 questions. The practice and attitude sections of the survey did not
show any statistically significant difference in either the control or experimental group.
The knowledge section showed a statistically significant improvement in both groups but
the experimental group increased their knowledge by nearly twice that of the control
group. The control was still participating in weekly REACH 2010 programs during this
study time frame. The third week into the study time frame, the control group participated
in a “nutrition for healthy eating” class conducted by REACH 2010 personnel. This
exposure to nutrition education may account for the improvement in their knowledge
score. The experimental group started at a lower level in the pre-test knowledge score and
rose to meet the increase in the post-test score of the control group. The lower pre-test
scores in the experimental group demonstrated a greater need for the intervention. The
significant improvement post-intervention demonstrates the effectiveness of the
intervention to increase knowledge, however; this did not correlate improvements in
metabolic parameters. Bloomgarden et al., (1987) conducted a randomized study of 345
insulin-dependent patients, 165 received the education and 180 were in the control group.
The results were consistent with our findings. In the experimental group, the primary
outcome variable, A1C levels, did not show a statistically significant change from pretest to post-test scores even though knowledge scores increased. These results suggest
that an improvement in knowledge does not translate to an improvement in metabolic
parameters. There was no difference in the mean scores for knowledge in age, education,
or gender groups but there was a statistically significant improvement in the mean
knowledge score in the marital status group. The widow group demonstrated a significant
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improvement in the knowledge score but there was no improvement in the married or
single group. The widows may feel a greater sense of responsibility for their health,
therefore a greater need to improve their knowledge.
The third objective of the research was to determine if the educational
intervention led to a positive change in attitude and behavior toward the self-management
of type 2 diabetes. To look at attitude and behavior change, two surveys were
administered, the DAS-3 and the DES-SF surveys. The DAS-3 survey consisted of five
sections, two of which had a statistically significant positive improvement in the
experimental group after the educational intervention. After the intervention the
participants’ attitudes moved in a positive direction from strongly disagree to strongly
agree in the areas of the “seriousness of non-insulin dependent diabetes” and in the
“value of maintaining tight control of blood glucose levels”. The other three sections
showed no difference between the groups from pre to post-test scores. Heisler et al.,
(2005) studied the effect of knowledge on behavior. The study surveyed 686 adults with
type 2 diabetes to see if knowledge of A1C levels would improve diabetes selfmanagement. The findings suggest that knowledge of metabolic parameters did not
translate into an improvement in diabetes self-management.
When comparing the DAS-3 scores for “value of tight control” and “seriousness
of the disease” there a statistically significantly greater change in the participants under
age 65 and the less educated (less than 8th grade). This two attitude scores may be of
more value to the younger population because they see the value in preventing long term
complications, whereas the older population may already be experiencing the
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complications. The significant improvement in the means scores of the less educated may
be attributed to less of an opportunity for nutrition education.
The DES-SF survey evaluated the participants’ sense of empowerment in the selfmanagement of diabetes. The control group did not experience any change from pre-test
to post-test scores. The experimental group’s scores started at a lower level than the
control group and at the end of the six week intervention, their scores exceeded those of
the control group. This demonstrated that the nutrition education intervention led to a
greater sense of empowerment for the participants. These self-empowerment scores were
correlated to the anthropometrics and laboratory data. The findings showed a direct
positive correlation between improving empowerment and improving the laboratory
outcomes which have been proven to delay the onset of diabetes and reduce the
complications associated with type 2 diabetes. This finding is significant to future
research cost containment. Since the DES-SF survey results showed an improvement in
self-empowerment scores and had a direct positive correlation with the improvement in
laboratory data we can infer that in future studies that only implement the DES-SF survey
post intervention can assume that the participants will also show an improvement in
health outcomes and a decrease in future complications. These findings are consistent
with other studies suggesting that patient-centered, patient empowered interventions lead
to improved self-management behaviors (Funnell et al., 2002, 2007; Rubin et al., 1991).
Anderson, et al. (1991) designed a study to facilitate the skill sets required to improve
patient self-empowerment. At the end of the 6 days of the study, the 23 educators made
significant gains in counseling skills and attitude (Anderson et al., 1991).
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This research addressed the need for diabetes education in low literacy, low
income African American populations in rural South Carolina. The intervention received
positive feedback from the experimental group. The participants stated that the
information was relevant to their needs and was delivered in a manner that was easy to
understand and the paraprofessional was able to relate to their questions and comments.
With the success of the paraprofessional model of teaching, it is recommended that this
type of education be implemented in a variety of settings, especially in the area of
diabetes where the complications can have serious health outcomes.
Limitations of the Study and Methods used to Address the Limitations
Limitations of the study were: 1) the small sample size, 2) the bias in determining
the control and experimental groups, 3) the inability of some the participants to read and
understand the surveys, 4) the short duration of the intervention. The Quasi-experimental
design with pre-determined sample populations, sample size, and bias in determining the
control and the experimental groups posed threats to the validity of the research with
circumstances favoring the control group. The control group consisted of a more urban
population with access to healthcare on site, had been exposed to more educational
opportunities, and did not need assistance in completing the surveys. The experimental
group was selected based on the need for education in the rural area, no access to
healthcare at the education site, needed assistance in reading the surveys and consisted of
an older population. The inability of the participants to read the surveys was overcome by
training the REACH 2010 and EFNEP staff members to assist the participants by reading
the surveys to them individually or in small groups.
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Based on the findings from this research project, future research should include a
larger sample size for randomization of the control and experimental groups, increasing
the sample size will lead to a decrease in standard error. The number of surveys should be
decreased in order to expedite the implementation process and a trained individual should
be provided to read the surveys to the entire group for clarity. The duration of the project
should be extended to allow for changes in anthropometrics and laboratory values that
may need more time to achieve results. Even though there were threats to validity, real
positive effects of the educational intervention were still seen.
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CHAPTER 5
CONCLUSIONS
Conclusions and Implications for Practice and Research
Type 2 diabetes is increasing rapidly among the program participants in both the
Expanded Food and Nutrition Education Program and the Food Stamp Nutrition
Education Program. Despite the escalating need and increased numbers of requests from
paraprofessionals to help their clients with diabetes, the nutrition education curriculum
used in EFNEP does not include strategies for addressing or assisting clientele with
dietary management of diabetes.
The impact of type 2 diabetes is so great among the low-income population, it is
important that nutrition programs for low-income populations develop effective means to
help people manage their diabetes and reduce their risk of complications. When blood
glucose levels are maintained at near normal levels, complications such as kidney
disease, heart disease, amputations and blindness (ADA 2001) can be prevented or
delayed. Blood glucose control usually requires careful attention to diet, physical activity
and medication. The clinical trials which produced near-normal blood glucose levels with
accompanying delay of complications used expensive interventions with intensive
counseling and frequent follow-up from health care providers. The low income
population is limited in their access to the resources necessary for the intensive, frequent
care used in successful interventions. This population may need more support and a
different approach in managing their health through dietary change (Hannan, 2000;
Haslam et al., 2000).
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The findings from this study suggest that the paraprofessional-led model of
nutrition education is an effective way to improve important health measurements by
increasing the participants’ sense of self empowerment in the self-management of
diabetes. Improvement in these health measurements may lead to a decrease in related
health complications, which in turn will lead to a decrease in diabetes related healthcare
costs to the individual and the community.
This study suggests that further development and validation of educational
materials that can be taught through the paraprofessional model would prove useful in
reaching the more rural areas with limited resources and limited access to medical care.
This model of teaching has been proven effective in relating to individuals on a peer to
peer basis to provide sound nutrition education to improve health outcomes.
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Appendix A
Consent Form for Participation in a Research Study
Clemson University
From MyPyramid to the Plate:
Nutrition Education Program
Description of the research and your participation:
You are invited to participate in a research study conducted by Dr. Katherine Cason and
Robin L. Stegall, M.S., R.D. from Clemson University. The purpose of this research is to
study the impact of the type 2 diabetes nutrition education program conducted by a
Clemson Extension paraprofessional. It is anticipated that 25 to 35 individuals will be
recruited to participate in this study.
Your participation will involve:
• Explanation of the study followed by informed consent procedures.
• A health history and diet history will be taken along with physical measurements
such as height, weight, waist and hip measurements, blood pressure and pulse.
Blood samples from your finger will be taken for analysis.
• Assessment of your knowledge of and adjustment to diabetes as it relates to
lifestyle and nutrition.
• Opportunity to participate in a weekly one-hour nutrition education session for the
duration of six weeks.
• Follow-up assessment of your physical measurements, blood work, knowledge
scores and adjustment to diabetes at the end of the research study.
• Participation voluntary and you may withdraw or be withdrawn from the study at
any time without penalty. It is preferable to the researchers if you participate fully
in the study. Choosing not to participate will not affect your care and you may
withdraw at any time. You are encouraged to ask questions you may have during
the course of the study.
The amount of time required for your participation will be for a total of 8 weeks for
approximately 1 hour each week.
Risks and discomforts
There are certain risks, potential side effects or discomforts associated with any research.
The procedures used in this study may cause all, some or none of the effects listed. There
is always the risk of very uncommon or previously unknown effects occurring.
• The questionnaire questions may cause some psychological discomfort and you
are free to not answer any questions that you choose.
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•

Risk associated with taking blood samples may include bruising, bleeding,
swelling, or infection at the injection site, and fainting. Blood will be drawn by
students trained in the appropriate policies and procedures of blood collection and
supervised by an experienced registered nurse.

Potential benefits
Possible benefits of your participation in this study are learning your current level of
control of your diabetes and learning ways to increase your current control through
nutrition. Also benefits may be provided from the educational information given and
from information derived from the blood work, which may be used to improve your
diabetes control. It is not possible to predict whether or not any personal benefit will
result from your participation in this study. You should understand that the information
that is obtained from this study may be used scientifically and may be helpful to others.
COST AND COMPENSATION
•
•

There are no direct costs to you, the participant. No fees are required for
participation in this study.
There will be no costs for handouts, brochures, folders, blood chemistry testing.

You should immediately notify the Principal Investigator if injured. In the event you
are injured while participating in a research project sponsored by Clemson University,
the University will provide stabilizing treatment within its resources and also provide
transportation to the nearest emergency medical facility if necessary. The University
does not assume financial responsibility for any medical care other than stabilizing
treatment and emergency care.
Protection of confidentiality
The records of your participation are confidential. The investigator will maintain your
information, and this information may be kept on a computer. Study information or data
may be examined by the Institutional Review Board of Clemson University and various
federal regulatory agencies. This study may result in scientific presentations and
publications, but steps will be taken to ensure you are not identified by name.
In rare cases, a research study will be evaluated by an oversight agency, such as the
Clemson University Institutional Review Board or the federal Office for Human
Research Protections that would require that we share the information we collect from
you. If this happens, the information would only be used to determine if we conducted
this study properly and adequately protected your rights as a participant.

57

Voluntary participation
Your participation in this research study is voluntary. You may choose not to participate
and you may withdraw your consent to participate at any time. You will not be penalized
in any way should you decide not to participate or to withdraw from this study.
Contact information
If you have any questions or concerns about this study or if any problems arise, please
contact Dr. Katherine Cason at Clemson University at 864-656-0539. If you have any
questions or concerns about your rights as a research participant, please contact the
Clemson University Institutional Review Board at 864.656.6460.
Consent
I have read this consent form and have been given the opportunity to ask questions. I give
my consent to participate in this study.
Participant’s signature: ________________________________ Date: ______________
A copy of this consent form should be given to you.
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Appendix B
From MyPyramid to the Plate Curriculum Outline
From MyPyramid to the Plate:
A Multifaceted Nutrition Intervention Program
For Adult African American Type 2 Diabetics
In Charleston County, South Carolina
Summary of the Program
Goals of the Program:
• To provide a basic understanding of the relationship between Diabetes and
Nutrition.
• To improve recognition of the food groups and increase awareness of the
importance of combining foods for improved diabetes control.
• To improve diabetic meal planning skills utilizing the MyPyramid food guide and
plate recognition.
•
•
•
•
•
•
•
•
•
•
•

CURRICULUM:
Lesson 1: Key Points and the From MyPyramid Food Guide
Lesson 2: From the MyPyramid to Plate Recognition.
Lesson 3: Meal Planning and Shopping List.
Lesson 4: Dining with Diabetes – Session 1: Desserts
Lesson 5: Dining with Diabetes – Session 2: Main Dishes
Lesson 6: Dining with Diabetes – Session 3: Side Dishes
MATERIALS:
From MyPyramid to the Plate Overheads
From MyPyramid to the Plate booklet containing copies of overhead slides
Food Models
Pre/post -test
Participants booklets
Laminated From MyPyramid to the Plate handout
Key Points handout
Food guide breakdown
From MyPyramid to the Plate handout
Meal planning handout
Shopping List handout
Plate diagram copies
Meal planning handouts
Shopping list handouts
Dining with Diabetes Recipes
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Lesson # 1:
Key Points
# 1 - Timing
• Eat meals and snacks at the same time each day – do not skip meals!!
(Insert Clock pictures)
# 2 - Combining
• Always have a balanced meal or snack containing a carbohydrate and a protein
each time you eat. Combine the bottom half of the pyramid (the carbohydrates)
with the top half of the pyramid (the proteins).
(Insert diagram of blood sugar levels in relation to times and food substance)
# 3 – Planning Ahead
• Plan your weekly meal plans from the From MyPyramid to the Plate Food Guide
and your plate diagrams.
• Make your shopping list from your meal plan.
(Insert diagram of meal planning chart and shopping list)
Lesson # 1:
Today we are going to discuss Healthy Eating – From the MyPyramid to the Plate
by Timing, Combining and Planning.
The first key point in maintaining a healthy blood sugar level is the timing of your
meals and snacks. It is very important that you eat at approximately the same times each
day and never ever skip meals.
The second key point is to always combine your foods each time you eat a meal
or a snack. Combining food means to always have a carbohydrate and a protein at each
eating event. We will discuss which foods are carbohydrates and which are proteins in a
few minutes. The reason this combination is important, is because of the rate at which
food breaks down in your body.
Look at the graph of combining of foods. The left side is the blood sugar level of
80 to 200 and the bottom is the time from breakfast to lunch. If you only eat
carbohydrates your blood sugar will increase rapidly like it is suppose to but then will
decrease before lunch and you may experience a low blood sugar reaction. Protein foods
will breakdown at a slower rate in the body and produce a less rapid increase blood sugar
and fat is the slowest to breakdown with the least rise in blood sugar. If you combine a
carbohydrate, a protein and a fat each time you eat – you will get a steady moderate rise
in blood sugar that will carry you over to the next meal or snack.
The third key point is the planning of your weekly meals. We will discuss this in
lesson # 3.
Now we are going to review the food guide pyramid in detail. The very bottom
level (the orange section of the MyPyramid food guide) of the pyramid is the bread,
cereal, rice, pasta and starchy vegetable group. 6-11 servings per day. One serving (one
ounce) size equals:
1 slice of bread
½ cup of cooked cereal
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½ cup of cooked rice or pasta
1 ounce of ready to eat cereal
½ cup of corn or lima beans
The bottom level is a carbohydrate food.
The next level is the vegetable group (the green section of the MyPyramid food guide). 35 servings per day. One serving equals:
½ cup of chopped raw or cooked vegetable
1 cup of leafy raw vegetable
This food is a carbohydrate food.
The next level is the Fruit group (the red section of the MyPyramid food guide).
2-4 servings per day. One serving equals:
1 piece of medium size fruit or melon wedge
¾ cup (6 oz. ) of juice
½ cup of canned fruit
¼ cup of dried fruit
This food is a carbohydrate food.
The next level is the Dairy group (the blue section of the MyPyramid food guide).
2-3 servings per day. One serving equals:
1 cup of milk or yogurt
1 ½ ounces of natural cheese
2 ounces of processed cheese
Avoid:
Choose More:
Whole milk
Skim milk
2% milk
1 % milk
Regular high fat cheese
Low fat cheese
Regular evaporated milk
Evaporated Skim milk
This food is a combination of a carbohydrate and protein food.
The next level is the meat, poultry, fish, dried beans, eggs, nuts, and peanut butter
group (the purple section of the MyPyramid food guide). 2-3 servings per day. One
serving equals:
2 1/2 –3 ounces of meat or meat substitute.
½ cup of cooked beans = 1 ounce of meat
1 egg = 1 ounce of meat
2 Tbsps of peanut butter = 1 ounce of meat
Avoid:
Choose More:
Meat cooked with skin
Dried beans and peas
High fat marbled meat
Lean Meats such as:
Hot dogs, Sausage, Bacon
Turkey
Bologna, High fat deli meat
Pork tenderloin
Filet
This food group is a protein.
The next level is the fat, alcohol and sweets group (the yellow section of the
MyPyramid food guide). Limit these items.
One serving equals:
1 tsp of margarine or butter
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1 tsp of mayonnaise
1 tsp of vegetable oil
1 Tbsp of regular salad dressing
2 Tbsp of light salad dressing
1 Tbsp of jam or jelly
½ cup of pudding
1 tsp of sugar
1 Tbsp of regular syrup
2 Tbsp of light syrup
1 12 oz beer or 5 oz of wine or 1 ½ oz of distilled spirits
Avoid:
Choose More:
Shortening
Canola oil
Lard
Olive oil
Butter/Margarine
Low fat margarine
Sugar
Artificial sweeteners
Jelly and jam
This food group is considered a fat food.
Lesson # 2:
Now that you understand the importance of the timing of your meals and snacks,
the importance of combining a carbohydrate and protein each time you eat, and the
sections of the pyramid with portion size for all the food groups – let’s move on to how to
make a plate from the MyPyramid food guide.
First of all, you are going to pick a calorie level. You have two examples in your
handouts. One is approximately 1400-1600 calories and the other one is approximately
1600-1800 calories.
Portion sizes are very important for staying within your calorie level for the day.
From lesson one, you learned the approximate portion size for each food group. But an
easy way to remember is that ½ cup is the portion size for any starchy vegetable, regular
vegetable, cooked cereal or canned fruit.
Dairy products are usually 1 cup and meat portions should be no bigger than the
palm of your hand.
Now from the MyPyramid servings for the day, you want to combine your food at
each meal so that you get about the same amount of carbohydrate and protein at each
meal and balance your snack with a carbohydrate and a protein.
Notice your examples listed on your handouts. Lunch and dinner look identical in
the number from each food group. Breakfast and the snack are balanced in having food
from both the protein part, upper half (the purple and blue sections of the MyPyramid
food guide), of the pyramid and the carbohydrate part, the lower half of the pyramid (the
orange, green and red sections of the MyPyramid guide).
Now take out your make a plate diagrams. From the information we reviewed
from lesson 1 and the new information today – fill in the plate diagrams with actual food
you would eat at each meal.
Review each individual’s choices or take them up to review later and discuss
during lesson 3.
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Lesson # 3:
You have successfully completed lessons 1 and 2. Now all we need to do is take
information you have learned and plan your meals for the week!
I have returned your plate diagrams from last time with any necessary corrections.
If you don’t understand anything please ask for help. From your plate diagrams, fill in
your meal planning sheets for the week.
Give approx. 15 minutes to complete.
Now we need to plan a shopping list for the week. By having a shopping list
ready you can compare the grocery ads for sale items and specials available. From your
weekly meal plan, fill in the shopping list under the appropriate food category. You may
see that you already have some of these items at home.
Give approx. 15 minutes to complete.
Now ask for someone to share their meal plan and shopping list with the group.
Now ask if anyone has any creative ideas they would like to share with the group.
Lesson # 4:
• Lesson 4: Dining with Diabetes – Session 1: Desserts (tailor selection to suit your
audience).
Lesson # 5:
• Lesson 5: Dining with Diabetes – Session 2: Main Dishes (tailor selection to suit
your audience).
Lesson # 6:
• Lesson 6: Dining with Diabetes – Session 3: Side Dishes (tailor your selection to
suit your audience).
Provide recipes.
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Appendix C
Survey Instruments
Diabetes Care Profile - Demographics section
Please answer each of the following questions by filling in the blanks with the correct
answers or by choosing the single best answer.
Q1.

Age:

__ __ years old

Q2.

Birth date:

__ __ / __ __ / __ __
(Month / Day / Year)

Q3.

Zip Code:

__ __ __ __ __

Q4.

Sex:

Q5.

What year were you first told you had diabetes? (Please enter the year) _ _ _ _

Q6.

What is your marital status? (check one box)
1 Never married
2 Married
3 Separated/Divorced
4 Widowed

Q7.

What is your ethnic origin/race? (check one box)
1 White
2 Black
3 Hispanic
4 Native American
5 Asian or Pacific Islander
6 Arabic
7 Other __________________

Q8.

Where do you live most of the year? (check one box)

1 Male

2 Female

1 Your home, apartment or condo
2 Senior citizen apartment/condo
3 Home of a relative/friend
4 Retirement home
5 Adult foster care
6 Nursing home
7 Other __________________
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Q9.

How many people live with you? (check one box)
1 I live alone
2 1 person
3 2 people
4 3 people
5 4 people
6 5 or more

Q10.

How much schooling have you had? (Years of formal schooling completed)
(check one box)
1 8 grades or less
2 Some high school
3 High school graduate or GED
4 Some college or technical school
5 College graduate (bachelor’s degree)
6 Graduate degree
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Lifestyle Survey - History section
Nutrition History
1.

Have you ever wanted to make changes in what you eat?
_____ Yes
_____ No
If yes, what advice have you been given? _________________________

2.

Are you following any type of meal plan, such as exchange lists, calorie counting,
carbohydrate counting, low cholesterol, low fat or low sodium?
_____ Yes
_____ No
If yes, please describe: ________________________________________
If yes, how much of the time are you able to follow your meal plan?
_____ Rarely

_____ Sometimes

_____ Often

_____ Usually

3.

How many people live in your household? _____

Ages: ___________

4.

Who usually does the cooking? _________________________________
The shopping? ______________________________________________

5.

How many times each week do you eat away from home? ____________
a) Which meals are usually eaten from home? __________________
b) In which type of restaurant do you usually eat or carry out?
(mark F for Frequently, O for Occasionally, N for Never)
_____ Fast food (hamburger, chicken, seafood, pizza, subs, tacos)
_____ Buffets / All-you-can-eat
_____ Sit-down restaurant (Types: _________________________)
_____ Sweets / Dessert Shops

6.

Do you drink alcohol? _____ Beer _____ Wine _____ Liquor
How often? _____________________
How much? ________________

7.

Do you take vitamins, minerals, herbs, or any other food or nutritional
supplement? _____ Yes _____ No
If yes, please list: ___________________________________________________

8.

Do you regularly skip means? _____ Yes

_____ No

If yes, list which meals you skip most often and why: ______________________
_________________________________________________________________
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9.

Do you have “trigger” food that often cause you to overeat?
_____ Yes _____ No
If yes, please list: ___________________________________________________

10.

Have you ever been on an extreme diet (such as fasting) or a fad diet?
_____ Yes _____ No
If yes, please describe: _______________________________________________

11.

Do you eat for other reasons than hunger? _____ Yes

_____ No

If yes, please describe: _______________________________________________
Weight History
1.

Height _______

Present Weight _______

Usual Weight _______

2.

Has you weight changed any over the past year? _____ Yes

_____ No

If yes, please describe how: ___________________________________________
3.

How do you feel about your weight right now? ___________________________

4.

What has been your weight range as an adult? ____________________________

5.

What would you consider to be a healthy weight for you? ___________________

6.

Would you feel comfortable at that weight? _____ Yes

7.

Have you ever tried to change your weight before? _____ Yes _____ No

_____ No

If yes, what have you tried? ___________________________________
Have you been successful? ____________________________________
8.

Are you interested in working to change your weight?
_____ Yes, right now
_____ Yes, but I can’t right now
_____ No, but I will think it over
_____ No, not now
_____ No, I’m not interested
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Physical Activity History
1. What type of activities do you do regularly and how much time each week do you
spend doing them? Examples include walking, dancing, golf, biking, aerobics, and
swimming.
Activity

Times Per Week

Minutes Per Activity

2.

Do you like to do these activities alone or with others? _______________

3.

Do you perform other physical activities of daily loving, such as housework,
gardening, or climbing stairs? If yes, list type and amount.
___________________________________________________________

4.

Are you interested in becoming more physically active?
_____ Yes, right now
_____ Yes, but I can’t right now
_____ No, but I will think it over
_____ No, not now
_____ No, I’m not interested
If yes, what type of physical activity could you see yourself doing regularly?
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
If no, why? ________________________________________________________
__________________________________________________________________
__________________________________________________________________

Stress History
1.

Have you had a significant change in life events (such as marriage, divorce, death
of a family member, new home, or change in employment over the past year?
_____ Yes _____ No
If yes, please describe: _______________________________________________
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2.

How does stress affect you physically or emotionally (e.g., headaches, neck aches,
sleeping difficulties, eating too much or too little, fear, depression?

3.

How do you deal with stress (e.g., meditation, exercise, avoidance)?

Record Keeping
Yes

No

How Often

1.

Do you keep food records?

_____

_____

__________

2.

Do you keep blood glucose records? _____

_____

__________

3.

Do you keep exercise records?

_____

_____

__________

4.

Do you keep any other records?
(for example, blood pressure)

_____ _____
__________
Type______________________

Medications
Please list all prescription medications that you are currently taking:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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Knowledge, Attitude and Practice Survey (KAP)
1.

Diabetes is a condition of elevated blood _____ levels.
a. salt
b. sugar
c. fat
d. protein

2.

Potatoes, pasta and cereal are in which food group?
a. proteins
b. carbohydrates
c. fats
d. all of the above

3.

It is very important to control the portion size of each food when eating?
a. true
b. false
c. don’t know

4.

Dried beans, fish and turkey are in which food group?
a. proteins
b. carbohydrates
c. fats
d. all of the above

5.

It is important to never skip meals and eat at regular times throughout the day.
a. true
b. false

6.

I always prepare a meal plan for the week.
a. always
b. sometimes
c. never

7.

I always use a shopping list when going to the grocery store.
a. always
b. sometimes
c. never

8.

Skim milk and fat-free yogurt are in which food groups?
a. fat and protein
b. protein and carbohydrate
c. fat and carbohydrate
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9.

One half cup of corn is:
a. one portion in the carbohydrate group
b. two portions in the carbohydrate group
c. one portion in the vegetable group
d. two portions in the fruit group

10.

Honey is not considered a sugar.
a. true
b. false
c. don’t know

11.

It is important to balance a carbohydrate and protein every time I eat.
a. true
b. false
c. don’t know

12.

Which foods contain omega 3 fatty acids?
a. flax seeds / oil
b. potatoes
c. salmon and tuna
d. walnuts

13.

Check each of the foods that are rich sources of carbohydrate:
_____ hamburger patty
_____ milk
_____ apple
_____ orange juice
_____ cookie
_____ sugar
_____ bread
_____ olive oil
_____ potato
_____ butter

14.

Check all of the following foods that are high in saturated fat.
_____ butter
_____ olive oil
_____ lard
_____ corn oil

15.

Check all of the following foods that are high in monounsaturated fat.
_____ butter
_____ olive oil
_____ lard
_____ corn oil

16.

Check all of the following reasons that fiber is important in the diet.
_____ to provide roughage
_____ to provide a quick source of energy
_____ to help the body get rid of some of the cholesterol we eat
_____ to help slow down absorption of glucose
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17.

Which one of the following is NOT usually printed on the Nutrition Facts Label
on packaged foods?
_____ starch
_____ sugar
_____ total fat
_____ cholesterol

18.

Do you use herbs or spices in place of salt?
_____ Yes
If yes, how long have you been using herbs or spices in place of sale?
_____ less than six months
_____ six months or more
_____ No
If no, which one sentence best describes you:
_____ I am not thinking of using herbs and spices in place of salt.
_____ I am thinking about starting to use herbs and spices in place of salt.
_____ I am definitely planning to use herbs and spices in place of salt in
the next month.

19.

Do you use olive oil or canola oil?
_____ Yes
If yes, how long have you been using olive oil or canola oil?
_____ less than six months
_____ six months or more
_____ No
If no, which one sentence describes you?
_____ I am not thinking of using olive oil or canola oil.
_____ I am thinking about starting to use olive oil or canola oil.
_____ I am definitely planning to use olive oil or canola oil in the next
month.

20.

Do you use artificial sweeteners in desserts?
_____ Yes
If yes, how long have you been using artificial sweeteners in desserts?
_____ less than six months
_____ six months or more
_____ No
If no, which one sentence best describes you?
_____ I am not thinking about using artificial sweeteners in desserts.
_____ I am thinking about using artificial sweeteners in desserts.
_____ I am definitely planning to use artificial sweeteners in desserts in
the next month.
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21.

Do you try to control the amount of carbohydrate you eat?
_____ Yes
If yes, how long have you been trying to control the amount of carbohydrate you
eat?
_____ less than six months
_____ six months or more
_____ No
If no, which one sentence best describes you?
_____ I am not thinking of trying to control the amount of carbohydrate I
eat.
_____ I am thinking about trying to control the amount of carbohydrate I
eat.
_____ I am definitely thinking about trying to control the amount of
carbohydrate I east within the next month.

22.

How sure are you that you can change your diet to control the amount of
carbohydrate you eat? Check only one answer.
_____ very sure
_____ kind of sure
_____ kind of unsure
_____ very unsure

23.

How sure are you that you can prepare healthy meals for someone with diabetes?
Check only one answer.
_____ very sure
_____ kind of sure
_____ kind of unsure
_____ very unsure

24.

I know how to use Nutrition Facts Labels found on packaged foods to prepare
healthy meals. Check only one answer.
_____ agree
_____ somewhat agree
_____ somewhat disagree
_____ disagree

25.

Following a healthy meal plan helps to control diabetes. Check only one answer.
_____ agree
_____ somewhat agree
_____ somewhat disagree
_____ disagree
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26.

Controlling my blood sugar is important to me. Check only one answer.
_____ agree
_____ somewhat agree
_____ somewhat disagree
_____ disagree
_____ I don’t have diabetes

27.

How often do you test your blood sugar? Check only one answer.
_____ once a day
_____ twice a day
_____ before every meal
_____ other ____________________________
_____ I don’t test my blood sugar
_____ I don’t have diabetes

28.

How hard or easy would it be for you to prepare healthy meals for someone with
diabetes? Check only one answer.
_____ very hard
_____ somewhat hard
_____ somewhat easy
_____ very easy

29.

What problems do you have with using a diabetes meal plan? Please check all
that apply to you.
_____ not enough time
_____ too expensive
_____ too confusing
_____ family won’t eat it
_____ don’t know how to get started
_____ benefits not worth the effort
_____ not real important to me
_____ not motivated
_____ too hard to get started
_____ other ____________________________

Thank you! The information you have provided will help us to improve diabetes
education in South Carolina.
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University of Michigan Diabetes Research and Training Center
Diabetes Empowerment Scale-Short Form (DES-SF)
The 8 items below constitute the DES-SF. The scale is scored by averaging the scores of all completed items (Strongly
Disagree = 1, Strongly Agree = 5)
Check the box that gives the best answer for you.
In general, I believe that I:
1. …know what part(s) of taking
care of my diabetes that I am
dissatisfied with.
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2. …am able to turn my diabetes
goals into a workable plan.
3. …can try out different ways of
overcoming barriers to my
diabetes goals.
4. …can find ways to feel better
about having diabetes.

1

Strongly
Disagree
1

Strongly
Disagree
1

Strongly
Disagree
1

Strongly
Disagree

DES-SF; Diabetes Research and Training Center
©University of Michigan, 2003

2

Somewhat
Disagree
2

Somewhat
Disagree
2

Somewhat
Disagree
2

Somewhat
Disagree

3

Neutral

3

Neutral
3

Neutral

3

Neutral

4

Somewhat
Agree
4

Somewhat
Agree
4

Somewhat
Agree
4

Somewhat
Agree

5

Strongly
Agree
5

Strongly
Agree
5

Strongly
Agree
5

Strongly
Agree

University of Michigan Diabetes Research and Training Center

5. …know the positive ways I cope
with diabetes-related stress.

1

Strongly
Disagree

6. …can ask for support for having
and caring for my diabetes when
I need it.

Strongly
Disagree

7. …know what helps me stay
motivated to care for my
diabetes.

Strongly
Disagree
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8. …know enough about myself as
a person to make diabetes care
choices that are right for me.

1

1

1

Strongly
Disagree

DES-SF; Diabetes Research and Training Center
©University of Michigan, 2003

2

Somewhat
Disagree
2

Somewhat
Disagree
2

Somewhat
Disagree
2

Somewhat
Disagree

3

Neutral
3

Neutral

3

Neutral

3

Neutral

4

Somewhat
Agree
4

Somewhat
Agree
4

Somewhat
Agree
4

Somewhat
Agree

5

Strongly
Agree
5

Strongly
Agree
5

Strongly
Agree
5

Strongly
Agree

University of Michigan Diabetes Research and Training Center
Diabetes Attitude Survey
Below are some statements about diabetes. Each numbered statement finishes the
sentence “In general, I believe that…” You may believe that a statement is true for one
person but not for another person or may be true one time but not be true another time.
Mark the answer that you believe is true most of the time or is true for most people.
Place a check mark in the box below the word or phrase that is closest to your opinion
about each statement. It is important that you answer every statement.
Note: The term “health care professionals” in this survey refers to doctors, nurses, and
dietitians.
Strongly
Strongly
Agree Agree Neutral Disagree Disagree
In general, I believe that:
1. …health care professionals who
treat people with diabetes should
be training to communicate well
with their patients.
2. …people who do not need to take
insulin to treat their diabetes have
a pretty mild disease.
3. …there is not much use in trying
to have good blood sugar control
because the complications of
diabetes will happen anyway.
4. …diabetes affects almost every
part of a diabetic person’s life.
5. …the important decisions
regarding daily diabetes care
should be made by the person
with diabetes.
6. …health care professionals should
be taught how daily diabetes care
affects patients’ lives.
DAS3; Diabetes Research and Training Center
©University of Michigan, 1998
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University of Michigan Diabetes Research and Training Center
Strongly
Agree
Agree Neutral Disagree
In general, I believe that:
7.

…older people with Type 2*
diabetes do not usually get
complications.

8.

…keeping the blood sugar
close to normal can help to
prevent the complications of
diabetes.

9.

…health care professionals
should help patients make
informed choices about their
care plans.

Strongly
Disagree

10. …it is important for the nurses
and dietitians who teach people
with diabetes to learn
counseling skills.
11. …people whose diabetes is
treated by just a diet do not
have to worry about getting
many long-term complications.
12. …almost everyone with
diabetes should do whatever it
takes to keep their blood sugar
close to normal.
13. …the emotional effects of
diabetes are pretty small.
*Type 2 diabetes usually begins after age 40. Many patients are overweight and weight
loss is often an important part of the treatment. Insulin and/or diabetes pills are
sometimes used in the treatment. Type 2 diabetes is also called noninsulin-dependent
diabetes mellitus or NIDDM; formerly it was called “adult diabetes.”
DAS3; Diabetes Research and Training Center
©University of Michigan, 1998
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University of Michigan Diabetes Research and Training Center
Strongly
Strongly
Agree Agree Neutral Disagree Disagree
In general, I believe that:
14. …people with diabetes should have
the final say in setting their blood
glucose goals
15. …blood sugar testing is not needed
for people with Type 2* diabetes.
16. …low blood sugar reactions make
tight control too risky for most
people.
17. …health care professionals should
learn how to set goals with patients,
not just tell them what to do.
18. …diabetes is hard because you
never get a break from it.
19. …the person with diabetes is the
most important member of the
diabetes care team.
20. …to do a good job, diabetes
educators should learn a lot about
being teachers.
21. …Type 2* diabetes changes a
person’s outlook on life.
22. …having diabetes changes a
person’s outlook on life.
*Type 2 diabetes usually begins after age 40. Many patients are overweight and weight
loss is often an important part of the treatment. Insulin and/or diabetes pills are
sometimes used in the treatment. Type 2 diabetes is also called noninsulin-dependent
diabetes mellitus or NIDDM; formerly it was called “adult diabetes.”
DAS3; Diabetes Research and Training Center
©University of Michigan, 1998
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University of Michigan Diabetes Research and Training Center
Strongly
Agree
Agree Neutral Disagree
In general, I believe that:

Strongly
Disagree

23. …people who have Type 2*
diabetes will probably not get
much payoff from tight control
of their blood sugars.
24. …people with diabetes should
learn a lot about the disease so
that they can be in charge of
their own diabetes care.
25. …Type 2* is as serious as
Type 1 diabetes.
26. …tight control is too much
work.
27. …what the patient does has
more effect on the outcome of
diabetes care than anything a
health professional does.
28. …tight control of blood sugar
makes sense only for people
with Type 1 diabetes.

*Type 2 diabetes usually begins after age 40. Many patients are overweight and weight
loss is often an important part of the treatment. Insulin and/or diabetes pills are
sometimes used in the treatment. Type 2 diabetes is also called noninsulin-dependent
diabetes mellitus or NIDDM; formerly it was called “adult diabetes.”
Type 1 diabetes usually begins before age 40 and always requires insulin as part of the
treatment. Patients are usually not overweight. Type 1 diabetes is also called insulindependent diabetes mellitus or IDDM; formerly it was called “juvenile diabetes.”
DAS3; Diabetes Research and Training Center
©University of Michigan, 1998
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University of Michigan Diabetes Research and Training Center
Strongly
Strongly
Agree Agree Neutral Disagree Disagree
In general, I believe that:
29. …it is frustrating for people with
diabetes to take care of their disease.
30. …people with diabetes have a right
to decide how hard they will work to
control their blood sugar.
31. …people who take diabetes pills
should be as concerned about their
blood sugar as people who take
insulin.
32. …people with diabetes have the right
not to take good care of their
diabetes.
33. …support from family and friends is
important in dealing with diabetes.

Revised 12/18/98
DAS3; Diabetes Research and Training Center
©University of Michigan, 1998
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Appendix D
Table 7.1. Lifestyle Survey Results– History: Nutrition Section
VARIABLE
1A. Have you ever wanted to make
changes in what you eat?
Yes
No
1B. If yes, what type of advice?
Low sugar, no sugar
Low fat, no sugar
Low salt, no salt
Low or no cholesterol
Low CHO/counting
Increase fruits and vegetables
Nutritional instructions
Type of controlled diet
Multiple
None
2. Are you following a type of meal plan?
Yes
No
2B. If yes, please describe
Low sugar, no sugar
Low fat, no sugar
Low salt, no salt
Low or no cholesterol
Low CHO/counting
Increase fruits and vegetables
Nutritional instructions
Type of controlled diet
Multiple
2C. How often do you follow the meal
plan?
Rarely
Sometimes
Often
Usually
3. Number of people in home
1
2
3
4
5 or more
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Control
Group

Experimental
Group

Chi-square
p value

90.91%
9.09%

72.41%
27.59%

0.0994

13.33%
6.67%
0%
13.33%
6.67%
0%
13.33%
26.67%
20.0%
0%

0%
12.5%
0%
0%
12.5%
6.25%
25.0%
18.75%
18.75%
6.25%

N/A

81.82%
18.18%

64.29%
35.71%

0.1705

7.14%
0%
7.14%
7.14%
7.14%
7.14%
7.14%
42.86%
21.43%

0%
0%
18.18%
9.09%
9.09%
0%
0%
45.45%
18.18%

0.6596

0%
27.78%
33.33%
38.89%

7.14%
57.14%
14.29%
21.43%

0.1817

15.0%
20.0%
25.0%
20.0%
20.0%

48.15%
33.33%
11.11%
7.41%
0%

0.0135

Table 7.1. Lifestyle Survey Results – History: Nutrition Section (continuation)
VARIABLE
3B. Ages of people in home
0-20
21-40
41-60
61-80
81 or greater
Multiple
4. Who does the cooking?
Self
Spouse
Children
Grandparents
Friend
Parents
Relative
Self and spouse
4B. Who does the shopping?
Self
Spouse
Children
Grandparents
Friend
Parents
Self and spouse
5A. How many times each week do you eat
away from home?
Zero
1-3
4-7
7 or more times per week
5B. Which meals are eaten away from
home?
None
Breakfast
Brunch
Lunch
Snacks
Dinner
All
Multiple
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Control
Group

Experimental
Group

Chi-square
p value

0%
0%
5.26%
5.26%
0%
89.47%

0%
0%
9.52%
19.05%
14.29%
57.14%

0.1161

63.64%
18.18%
0%
0%
9.09%
4.55%
0%
4.55%

85.71%
3.57%
0%
0%
0%
0%
3.57%
7.14%

0.1475

61.9%
9.52%
9.52%
0%
9.52%
9.52%
0%

92.59%
0%
0%
0%
0%
3.7%
3.7%

0.0614

33.33%
61.11%
5.56%
0%

25.0%
54.17%
20.83%
0%

0.3647

0%
0%
0%
8.33%
0%
50.0%
33.33%
8.33%

11.11%
0%
0%
33.33%
0%
33.33%
16.67%
5.56%

0.3192

Table 7.1. Lifestyle Survey Results – History: Nutrition Section (continuation)
VARIABLE

Control
Group

Experimental
Group

Chi-square
p value

5C. What type of eating
establishment?
Fast food
Frequently
Occasionally
Never

7.69%
53.85%
38.46%

5.56%
22.22%
72.22%

0.1602

Buffets
Frequently
Occasionally
Never

16.67%
33.33%
50.0%

0%
47.06%
52.94%

0.2054

Sit down restaurants
Frequently
Occasionally
Never

16.67%
66.67%
16.67%

0%
58.82%
41.18%

0.1186

0%
16.67%
83.33%

0%
11.76%
88.24%

0.7061

11.76%
88.24%

3.7%
96.3%

0.3016

0%
0%
0%
100%
0%

0%
0%
0%
100%
0%

N/A

50%
50%
0%

0%
50%
50%

0.3679

50%
50%
0%
0%

0%
0%
0%
0%

N/A

Dessert shops
Frequently
Occasionally
Never
6A. Do you drink alcohol?
Yes
No
6B. How often?
Weekly
Monthly
Daily
Occasionally
Often
6C. Type of alcohol?
Beer
Wine
Liquor
6D. How much?
Small amount
Moderate amount
Large amount
None
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Table 7.1. Lifestyle Survey Results – History: Nutrition Section (continuation)
VARIABLE
7A. Do you take vitamins, minerals,
herbs or supplements?
Yes
No
7B. What are they?
Zero
One
Multiple
8A. Do you skip meals?
Yes
No
8B. Which meals do you skip?
Breakfast
Brunch
Lunch
Dinner
Snacks
Multiple
8C. Why do you skip?
Too busy
Forget to eat
Work
Not hungry
Sleeping
9A. Do you have trigger foods that cause
you to overeat?
Yes
No
9B. Trigger foods
Sweet
Fats
Fruits
Seafood
Macaroni and cheese
Meats
Nuts/seeds
Vegetables
Combination
10A. Have you ever been on an extreme
diet?
Yes
No
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Control
Group

Experimental
Group

Chi-square
p value

52.38%
47.62%

28.57%
71.43%

0.0905

63.64%
22.73%
13.64%

0%
50.0%
50.0%

0.0187

54.55%
45.45%

55.17%
44.83%

0.9645

25.0%
0%
75.0%
0%
0%
0%

33.33%
8.33%
41.67%
8.33%
0%
8.33%

0.5444

37.5%
12.5%
37.5%
12.5%
0%

0%
0%
0%
60%
40%

0.0434

38.1%
61.9%

32.14%
67.86%

0.6649

16.67%
0%
16.67%
33.33%
16.67%
16.67%
0%
0%
0%

0%
33.33%
33.33%
0%
0%
0%
0%
0%
33.33%

0.5859

4.55%
95.45%

17.24%
82.76%

0.1634

Table 7.1. Lifestyle Survey Results – History: Nutrition Section (continuation)
VARIABLE

Control
Group

Experimental
Group

Chi-square
p value

100%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
33.33%
33.33%
33.33%

0.2615

27.27%
72.73%

21.43%
78.57%

0.631

20.0%
20.0%
0%
20.0%
0%
20.0%
0%
20.0%

0%
0%
0%
0%
0%
0%
100%
0%

0.3062

10B. What type of diet?
Medical
Low fat
Low salt
Low cholesterol
Low carbohydrate
Low sugar
Fasting
Fad diets
Multiple types
11A. Do you eat for other reasons
other than hunger?
Yes
No
11B. What reasons?
Depression
Stress
Binge
Sweet tooth
Food cravings
Medical reasons
Taste of foods
Multiple reasons
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Table 7.2. Lifestyle Survey Results – History: Record Keeping Section
VARIABLE
1A. Do you keep food records?
Yes
No
1B. If yes, how often?
Daily
QOD
3x/week
Weekly
Monthly
2A. Do you keep blood glucose records?
Yes
No
2B. If yes, how often?
Daily
QOD
3x/week
3A. Do you keep exercise records?
Yes
No
3B. If yes, how often?
Daily
QOD
3x/week
4A. Do you keep other records?
Yes
No
4B. If yes, how often?
Daily
QOD
3x/week
4C. If yes, what type of records?
Blood pressure
Cholesterol
1&2
5. If yes, what type of records?
Self
Family
Doctor
Other
Nobody
Multiple
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Control
Group

Experimental
Group

Chi-square
p value

21.05%
78.95%

19.23%
80.77%

0.8800

100.0%
0%
0%
0%
0%

50.0%
0%
50.0%
0%
0%

0.3865

80.0%
20.0%

69.23%
30.77%

0.4096

77.78%
11.11%
11.11%

62.50%
0%
37.5

0.3194

21.05%
78.95%

20.83%
79.17%

0.986

100.0%
0%
0%

100.0%
0%
0%

N/A

31.58%
68.42%

57.69%
42.31%

0.0829

75.0%
0%
25.0%

0%
0%
100.0%

0.0285

100.0%
0%
0%

83.3%
0%
16.67%

0.4533

50.0%
0%
16.67%
0%
0%
33.33%

28.0%
0%
20.0%
0%
4.0%
48.0%

0.4434

Table 7.3. Lifestyle Survey Results – History: Stress Section
VARIABLE
1. Have you had a significant life event
in the past?
Yes
No
2. How does stress affect you?
Depression
Headaches
Physical pain
Over eating
Sleep problems
Multiple
None
3. How do you deal with stress?
Exercise
Pray
Over eat
Medication
Avoidance
Medication
Multiple
None
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Control
Group

Experimental
Group

Chi-square
p value

52.63%
47.37%

42.86%
57.14%

0.5099

12.5%
12.5%
12.5%
0%
6.25%
31.25%
25.0%

0%
6.67%
6.67%
0%
20.0%
20.0%
46.67%

0.4211

30.77%
7.69%
7.69%
0%
30.77%
0%
23.08%
0%

28.57%
7.14%
0%
0%
7.14%
21.43%
14.29%
21.43%

0.175

Table 7.4. Lifestyle Survey Results – History: Weight Section
Control Experimental Chi-square
Group
Group
p value
162.71
165.11
0.2976
185.31
189.57
0.7198
190.27
187.75
0.8500

VARIABLE
1A. Height
1B. Weight
1C. Present Weight
2A. Weight change?
Yes
No
2B. How changed?
Increased
Decreased
Yo-yo
Same
Less food/more exercise
3. How do you feel about your current
weight?
Great
Good
Okay
Dissatisfied
Comfortable
Miserable
Need to lose
4. Adult weight range
100-120
121-140
141-160
161-180
181-200
201-220
221-240
241 or greater
5. Your health weight
Less than 100
100-120
121-140
141-160
161-180
181-200
6. Would you feel comfortable at your
healthy weight?
Yes
No
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86.36%
13.64%

65.52%
34.48%

0.0907

21.43%
71.43%
0%
7.14%
0%

7.14%
42.86%
21.43%
21.43%
7.14%

0.1359

5.26%
26.32%
15.79%
15.79%
10.53%
5.26%
21.05%

0%
43.48%
13.04%
13.04%
0%
0%
30.43%

0.4055

0%
11.11%
27.78%
22.22%
11.11%
11.11%
5.56%
11.11%

4.0%
12.0%
24.0%
16.0%
20.0%
8.0%
12.0%
4.0%

0.8989

0%
0%
16.67%
50.0%
27.78%
5.56%

4.17%
4.17%
12.5%
41.67%
12.5%
25.0%

0.3717

90.0%
10.0%

88.89%
11.11%

0.9028

Table 7.4. Lifestyle Survey Results – History: Weight Section (continuation)
VARIABLE
7. Have you tried to change your
weight?
Yes
No
7B. How have you tried to change your
weight?
Exercised
Diet
Decreased portions
Weight watchers
Diet pills
Less meat/more veggies
1&2
1&3
7C. Were you successful?
Yes
No
8. Are you interested in working to
change your weight?
Yes, now
Yes, but not now
No, but will think about it
No, not now
Not interested
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Control
Group

Experimental
Group

Chi-square
p value

61.9%
38.1%

67.86%
32.14%

0.6649

22.22%
22.22%
11.11%
0%
0%
11.11%
33.33%
0%

33.33%
16.67%
25.0%
8.33%
8.33%
0%
0%
8.33%

0.2979

66.67%
33.33%

81.82%
18.18%

0.4085

50.0%
5.0%
10.0%
15.0%
20.0%

50.0%
6.67%
6.67%
23.33%
13.33%

0.914

Table 7.5. Lifestyle Survey Results – History: Physical Activity Section
Control Experimental Chi-square
Group
Group
p value

VARIABLE
1. What type of activities do you regularly
participate in weekly?
None
Walking
Biking
Aerobics
Yard work
Water aerobics
Dancing
Gardening
Housework
Cooking
Basket weaving
Multiple
1B. How much time each week do you spend
doing these activities?
1x/week
2x/week
3x/week
4x/week
5x/week
6x/week
7x/week
1C. How long do you do these activities?
Less than 15 minutes
15-30 minutes
30-45 minutes
45-60 minutes
Greater than 90 minutes
2. Do you do these activities alone or with
others?
Alone
With others
Both
3A. Do you perform other physical activities
of daily living such as housework?
Yes
No
3B. If yes, list the types of activity
House work
Gardening
Both 1 & 2
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15.0%
65.0%
0%
0%
5.0%
5.0%
0%
0%
0%
0%
0%
10.0%

3.57%
64.29%
7.14%
3.57%
3.57%
0%
0%
0%
3.57%
0%
0%
14.29%

0.5035

0%
23.53%
23.53%
5.88%
0%
5.88%
41.18%

3.7%
7.41%
29.63%
18.52%
18.52%
0%
22.22%

0.1252

0%
40.0%
26.67%
13.33%
20.0%

4.55%
18.18%
9.09%
45.45%
22.73%

0.1457

25.0%
50.0%
25.0%

45.0%
45.0%
10%

0.3276

88.24%
11.76%

91.67%
8.33%

0.7651

82.24%
11.76%
0%

63.64%
0%
36.36%

0.0184

Table 7.5. Lifestyle Survey Results – History: Physical Activity Section (continuation)
VARIABLE
4A. Are you interested in increasing your
physical activity?
Yes, right now
Yes, but can’t right now
No, but I will think about it
No, not now
No, not interested
4B. If yes, what type of physical activity
could you see yourself doing regularly?
Health club
Walking
Weights
Biking
Exercise
Softball
Water aerobics
Yard work
Multiple
4C. If no, why?
Medical condition
Not interested
Do not know
Get enough already
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Control
Group

Experimental
Group

Chi-square
p value

50.0%
25.0%
0%
10.0%
15.0%

57.69%
11.54%
11.54%
11.54%
7.69%

0.3811

0%
66.67%
11.11%
0%
0%
0%
11.11%
0%
11.11%

0%
84.62%
0%
0%
0%
0%
0%
7.69%
7.69%

0.4237

20.0%
0%
0%
80.0%

33.33%
66.66%
0%
0%

0.6733

Table 7.6. Lifestyle Survey Results – History: Medication Section
VARIABLE
1. Oral diabetic medication
No
Yes
2. Blood pressure medication
No
Yes
3. Stress meds
No
Yes
4. Aspirin
No
Yes
5. Insulin
No
Yes
6. Cholesterol medication
No
Yes
7. Blood thinner
No
Yes
8. Iron preparation
No
Yes
9. Thyroid meds
No
Yes
10. Acid suppressant
No
Yes
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Control
Group

Experimental
Group

Chi-square
p value

36.36%
63.64%

83.33%
16.67%

0.0005

36.36%
63.64%

70.0%
30.0%

0.0158

100.0%
0%

100%
0%

N/A

95.45%
4.55%

90.0%
10.0%

0.4658

77.27%
22.73%

90.0%
10.0%

0.2089

81.82%
18.18%

86.67%
13.33%

0.6321

95.45%
4.55%

100.0%
0%

0.2383

100.0%
0%

100.0%
0%

N/A

95.45%
4.55%

100.0%
0%

0.2383

100.0%
0%

96.67%
3.33%

0.3872

Table 7.6. Lifestyle Survey Results – History: Medication Section (continuation)
VARIABLE
11. Arthritis medication
No
Yes
12. Anti-inflammatory
No
Yes
13. Hormones
No
Yes
14. Asthma medication
No
Yes
15. Antibiotics
No
Yes
16. Depression medication
No
Yes

Control
Group

Experimental
Group

Chi-square
p value

95.45%
4.55%

100.0%
0%

0.2383

100.0%
0%

100.0%
0%

N/A

100.0%
0%

96.67%
3.33%

0.3872

95.45%
4.55%

100.0%
0%

0.2383

100.0%
0%

96.67%
3.33%

0.3872

100.0%
0%

96.67%
3.33%

0.3872
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